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A very tough crowd. But they've got a way of breathing life into 
things, like weekends and things. 

You'll need the password: “Chrysler Makes It Happen, 
Captain." And a way to move: 

51 Chrysler outboards for '71, from Swinger 3.6 and new 12.9 
all the way up to the 120 and Racing 135 hp. models. All with 
extra care in engineering. 

Then, the '71 Chrysler boat line, featuring Conqueror (shown 
here)—the ultimate marine machine; luxurious and patented 
Hydro-Vees; and the deluxe, dressed-up cathedral models 
(all BIA safety-certified). 

Power a Chrysler with a Chrysler. And come out with the most 
sophisticated, efficient and beautiful outboard-boat combination 
ever launched. 

With the '71 Chryslers, there's no way left to be bored. 

Join in. To find your nearest Chrysler Crew dealer fast, call 
800-243-6000, free. (In Connecticut, 800-942-0655.) 
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DURACELL LASTS FAR LONGER 
THAN ANY ORDINARY BATTERY 


IN RADIOS, CAMERAS,TAPE RECORDERS, TOYS, FLASHLIGHTS, ANYTHING THAT RUNS ON BATTERIES. 


DURACELL is built better inside, with today's advanced technology. 
To make it basically a different kind of power source. 
About as different from ordinary batteries as a 
superjet is from yesterday’ tri-motor. 
The fact is, after you begin using DURACELL, 
you'll forget all about ordinary whatchamacallits. 
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When your 
daughter says 
that Field & 
Stream's aroma 
reminds her 

of a great 
autumn day in 
the woods... 


start 
saving 
up the 
dowry. 


A quality product of Philip Morris U.S.A, 
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How We'll Search for Life on Mars pace 51 
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Kentucky Straight Bourbon Whiskeys. 86 Proof and 100 Proof Bottied in Bond. Old Grand-Dad Distillery Company, Frankfort, Kentucky 40601. 
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Is vour car's performance 
off a bit? Lost that new 
car zip? Does it start 
hard and have a case of 
shakes when it idles? 
Then it's telling vou that 
gum and varnish are on 
the valve guides, stems, 
lifters, rings, and pistons. 


That's why there is a RISLONE. It doesn’t | 
kid around with your oil, it goes to work on the 
engine where all the performance really is. 

In minutes you'll actually feel your engine run 
stronger! So test drive RISLONE today. 
(Concentrate if vour crankcase is full). 

Your car will like it! 


FREE 


32.page Lubrication Booklet from famous racing me- 
chanic Smokey Yunick. Send self-addressed, stamped 
envelope to The Shaler Company for your copy! 


THE SHALER COMPANY 
Waupun, Wisconsin 53963 


In Canada: 


Solves Repair Problems 
Durham's fills cracks and holes in 
plaster, wood and tile. Won't shrink 
or fall out. Economical, easy te use. 
Big 4-Ib. can, only $1.80 at lumber, 
paint and hardware dealers, or 
shipped direct postpaid in U. S. for 
£2.50. Money-back guarantee. Order 
now. Donald Durham Co., Box 
+804, Des Moines, lowa 50304. 


Learn how to become a 


GAME WARDEN 
7 GOV'T HUNTER, FORESTER, WILDLIFE MANAGER 


' Exciting job openings now for qualified men who 
love outdoor work. Protect forests and wildlife— 
arrest violators! Good pay, security, prestige and 
authority for respected career Conservation 
Officers. Easy home-study plan! Send for FREE 
"CONSERVATION CAREER KIT.'' State your age. 

APPROVED FOR VETERANS 

HORTH AMERICAN ar OF CONSERVATION 

4500 Campus Dr., Dept. 14182, Newport, Calif. 92660 
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The Canadian Shaler Products Co. Ltd., Toronto 
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| SWISS OR AMERICAN 


U nique, modern Sweazey System starts 
making repairs right away. Develops 
step by step at home in spare t 
Diploma awarded. Free sample lesson. No 
obligation, 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 421, Fox River Grove, Illinois 60021 


"* LANDSCAPE CONTRACTOR | 


| LEARN MODERN LANDSCAPING for exciting hobby 
of spare or full time money | 


rofit. Thousands 
i aie opportunities. Start a profitable 
businebd.- M show you how. Study and 
earn your apes at home. 
Write today for Free Book. 
LIFETIME CAREER SCHOOLS si. 
Dept. A-980 aer Tun 
2251 Barry Ave. 
Los Angeles, Cal. 90064 
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Drive... News in Trail 
Camping... Pickup Campers 
and Motor Homes... Tent 
Trailers ... New Wheels 

for the Wild Country 
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RERUM 
TO CHANGE YOUR ADDRESS 

or to enter a subscription at 1 yr. $5, 
2 yrs. $9, or 3 yrs. $12, mail this form 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302. 


~ Are You Moving Soon? 

~ If you are planning to move, 
_ please notify us 6 weeks in 
3 advance and we'll make 


| sure your subscription 
moves with you. Please use 
this form and attach your 
magazine address label. 
Name 
New Address 


City State 


(B 1970 Lasalle Extension University: 
ge sum cum Gum å eee ee MD 


LASALLE EXTENSION UNIVERSITY 
i A Correspondence Institution * 417 S. Dearborn Street, Dept. 62-070, Chicago, Illinois 60605 i 
i Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: i 
| ACCOUNTING LAW COURSES COMPUTER PROGRAMMING HIGH SCHOOL CAREERS FOR WOMEN i 
| (J) Complete Accounting C] Bachelor of Laws Degree [.] Basic Training C] High School Diploma [ ] Accounting il 
i C] Income Tax C] Business Law C] Bookkeeping i 
i O CPA Training C Insurance Law INTERIOR DECORATING HOTEL/MOTEL CI Computer Programming " 
i [] Bookkeeping (J Claim Adjusting Law C] Complete Training MANAGEMENT C Dental Assistant i 
| Law for Poli Hi Hotel Executive Trainin SW : 

i LJ aw for Police Officers ART TRAINING H Motel Management 3 0O Interior Decorating i 
| Ljlütroductioü to TRAFFIC & TRANSPORTATION [] Commercial Art ctim i 
í ~~ Business Management [J Complete Traffic O Oil, Water Color Painting STENOTYPE O Secretarial i 

Management C] Complete Training C] Machine Shorthand L] Stenotype 
q ] 
DRAFTING 
RESTAURANT MANAGEMENT 
I C] Complete Drafting : . e Mr. i 
i [] Complete Executive Mrs | Age i 
| REALESTATE Training Miss (Circle title and please print) " 
| C Complete Real Estate LANGUAGE INSTRUCTION i 
i C] Real Estate Brokerage — [ ] French Address. 4g EEOR ESOS RARE. RE E RR. a o. CAMBEsINO S Ves i 
C] Real Estate Management [7] Spanish . 

! Interested in a career an & " ! 
Is not listed? Write here: l TARE 24.15 23 ea ea Se SS ERS oe = & = » Ip. se * a &  & » E B * l 


“Look who's 


Sometimes a man sets his ambitions high 
enough to make skeptics smile. But how often 
he gets the last laugh! “At the time I started 
studying with LaSalle, | was working as a fac- 
tory clerk. Before completing the course | was 
transferred to cost accounting and my salary 
was increased by $1800. Now, having com- 
pleted the course, I'm in charge of the depart- 
ment and headed for the five figure bracket. 
LaSalle's course helped me pull myself out of 
a boring and ill-paid job into a position of al- 
most unlimited opportunity." 


The words in quotes come directly from one of the 
pleased reports that are sent to us by LaSalle graduates. 
LaSalle files contain many letters from men and women 
who have increased their earnings with the help of 
LaSalle training. You, too, can prepare for the career 
opportunity of your choice through LaSalle home study 
—without interfering with your present work—and by de- 
voting only a little of your spare time. 


LaSalle has been a leader in home education for more 
than sixty years, enrolling over 2,000,000 ambitious men 
and women in its many courses. You study under the 
supervision of LaSalle's experienced faculty. Upon satis- 
factory completion of your study, you receive the LaSalle 
diploma—a recognized and respected credential. 


Mailing the LaSalle coupon below may be the first 
step toward preparing yourself for a better job, higher 
pay, and the many good things that go with success. Sim- 
ply check the program in which you are most interested, 
and we will send you a valuable free booklet describing 
the opportunities in that field. There is no obligation. 
LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605. 
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latex caulk 


DAP Latex Caulk. Easiest way to seal 
cracks and joints. Fast-gunning, 
smooth flowing. Sets quickly. Takes 
paint. Won't stain, blush or bleed. Use 
inside and out. 


DAP Inc., Dayton, Ohio 45401 
Subsidiary of üben. Sac. 


Also available in Canada 
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fixer. 


rate would have been 99.94 
. percent, not 94 percent. 
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| spring showed it meeting hydrocarbon. 
leer monoxide, and nitrogen oxide 


_ernment for 1975. The sys- 
| tem needs no maintenance 


DAP 
fixer. 


PS Readers 
Talk Back 
Where you voice your 


views... and the editors 
do the listening 


Catalytic reaction 


I'm afraid I cannot buy the story on 
the “Catalytic Converter” [Dec.]. No 
matter what they do to the present in- 
ternal combustion engine it seems to 
increase the initial cost, operating cost, 
or bulk waste. I get the feeling that the 
people at UOP are out to maintain the 
present rate of oil consumption, and that 
this is the chief objective. 

Electricity may not be the answer for 
auto propulsion, but, for example, it isn't 
hard to distinguish the simplicity be- 
tween the electric motor and the gaso- 
line engine. Each certainly has advan- 
tages and disadvantages. I am in favor 
of electrically driven automobiles, but 
‘open-minded to other types of engines. 
R. W. GLADDEN. Fredericktown, Ohio 


_.. Mr. Zmuda made one little error 
in arithmetic. He says "At the same 
time. HC is reduced from 127 to 35 ppm 
(73 percent) and CO emissions are re- 


| | duced to .06 percent volume, the highest 
| | (94 percent) conversion rate." 


| Iwas taught that .06 per- 
cent represents consider- 
ably less than one percent. 
Unless the writer meant 6 
percent, the CO conversion 


E. P. ALDREDGE. 
Dallas, Tex. 


... I was surprised to find no reference 


| to the thermal-reactor exhaust-emission 
! control developed by DuPont and placed 
: in the public domain. The article im- 


plied that catalytic converters are the 
only solution. Where UOP's converter 
works with leadfree gasoline. DuPont's 
thermal reactor operates with today's 
conventional leaded fuels. This is im- 
portant since leadfree fuels will cost 
more and may not actually reduce pol- 
lution at all. 

The California Air Resources Board 
is making extended tests with the Du- 
Pont system after preliminary tests last 


emission standards pro- 
posed by the Federal Gov- 


and will last for the life of 
the car. 

W. W. Fay, Ind. Engr., 

E.I. DuPont, Inc., 

Old Hickory. Tenn. 


The warranty mess 
As a dealer and consumer, I would 


‘like to see all warranties lived up to 


[^Warranties— 


by the manufacturer 
What are They Worth to You?” Nov.]. 
Now it is the dealer who is in the middle 


between customer and manufacturer. 
This is the problem I face day in and out 
and therefore I'd like to see all warran- 
ties discontinued. The consumer com- 
plaining about warranty problems does 
not have a justified claim nine times 
out of 10. Competition has made the 
margin of profit so small for the small 
businessman that he cannot assume the 
implied warranties which 
the manufacturer states he 
will handle at the factory. 
Freight to the factory 
would more than exceed 
the gross profit in so many 
items. 
R. L. BARNEY, 
Kansas City. Kans. 


.. . What is a five-year/50,000-mile 
warranty on my car worth to me? As I 
see it, the warranty is nothing but an 
insurance policy that I had to buy, and 
could not refuse—an insurance policy 
that gave me no choice of options or 
coverage. Instead, it had many condi- 
tions and exclusions that I had to ac- 
cept. I don't know how much of the 
original cost of my car paid for the ini- 
tial premium on this insurance, but it 
only covered my car for about the first 
two months I owned it. 

To continue full, unconditional pro- 
tection. I must pay additional premiums 
by having my car serviced at regular 
and specific intervals by a franchised 
dealer of my make car, and use only 
parts and lubricants made by, or spe- 
cifically for, the manufac- 
turer of my car. With all 
the premiums, and with all 
the conditions and exclu- 
sions. is this insurance 
policy worth the cost? I 
wonder. 

Geo. C. HUNKLER. 
Lawton, Okla. 


Tri-jets: an inside look ^ 


Oops! An unfortunate error in "Giant 
Tri-Jets are Coming" [Dec.]. It just 
isn't true that the DC-10 and L-1011 
“will be our first all-weather planes able 
to take off and land on automatic pilot 
in all but the most violent weather." 

Both planes will have autopi-ots ca- 
pable of automatic landings but this will 
only be possible at a very few of the 
world's airports . . . and there just isn't 
any autopilot system existing for auto- 
matic takeoffs. 'These still must be 
achieved manually because there is no 
radio-guidance equipment in operation 
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Heres a left-hand shotgun 
some right-hand — 
shooters should use. 


Introducing the brand-new Remington Model 
870 "Wingmaster" Left-Hand Pump Shotgun 
...the only pump shotgun made with the ejec- 
tion port located on the left side of the receiver. 
The advantage this offers left-handed shooters is 
important: no more ejected shell hulls flying past his 
face. And this could be very important for some right- 
handed shooters as well! | 
How come? Because scientists have found that 
people tend to have a dominant or master eye. Just 
because you're right-handed, it does not automatically 
follow that your right eye is your master eye. It could be 
your left one. 


NC x 


Here's how to tell which is your master eye. If f 
you're right-handed, hold out your right arm to its full 

length and sight with your thumb on some distant ob- 
ject, keeping both eyes open (see photo A). Now, close 
your left eye. If your thumb seems to move off target, || 
(see photo B) then your left eye is your master eye. To I 


with—even when both eyes were open. 
Naturally, if your left eye is your master eye, V$ 
you're better off using that one to shoot with even though | 


shooter, you may not want to learn new habits, 
but it's wise for beginners to learn to use their MEE 
master eye. And the left-hand 870 is an easy gun to WEE | 


parents to learn the correct master eye of their 


j E 
3 M 
E E. 


""Wingmaster'', "Power Piston", "Kleanbore'', Remington" 
and "Peters" are trademarks registered in the U. S. Pat. Off. 
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check on it, close your right eye and open your left— uu 
without moving your hand. If your thumb is now back fA 
on target, it proves you used your left eye to sight AE | 


b vj 
you may be right-handed. If you're an experienced Jay 


Fi 


start with since the pump action can be operated Jy 7 | 
with either hand. Incidentally, it's a good idea for fay” 


. children before buying them their first gun. If they are 
| left-eyed, this "Wingmaster" is the gun for them. 
| The new 870 is a good bet, because it meets the 


IE. high standards of dependability set by the right-hand 


Model 870's. It has a receiver machined from a solid 
| piece of steel. Double action bars permit you to pump 
|| the gun twice as smoothly—without twisting or bind- 
E ing. Exclusive "vibra-honing" finish makes the action 
[| easier to work and permits a deeper, richer blueing. 
| The stock and fore-end have an exclusive Remington 
Ro RK-W finish that will protect them against the rigors 
of the weather and the field for years. 
The Model 870 Left-Hand Pump Action comes 
in both 12 and 20 gauge with optional barrel lengths 
i of 26" improved cylinder, 28" full or modified, and - 
ni 30" full chokes, plain or with ventilated ribs. There 
is also a 12 gauge magnum model with a 30" full 
choke with either a plain or ventilated-rib barrel. 
Both trap models are 12 gauge with a 30" full-choke 
ventilated-ribbarrel,andonehasaMonteCarlostock. 
Whichever model you select, we suggest that 
for best results you always use either "Remington" 
or "Peters" shotgun shells. Our testing procedure 
matches the guns and ammo to each other. In addi- 
tion, you get the benefits of our segun 
famous ^"Kleanbore" non-cor- | 
rosive priming for faster, surer ` 
ignition along with a clean, EI 
bright barrel. Our patented | 
"Power Piston'' one-piece | 
wads deliver 10% more shot | 
in the pattern area. 
Remington Reports is a 
| series based on information 
straight from the "Remington- 
Peters" experts who design and 
engineer all Remington products. | 
If you'd like to build your own ' 
hunting and shooting manual, we'll send you a free 
binder to keep them in. You'll also get a free copy 
of our new, 48-page color catalog by writing to: 
Remington Arms Company, Inc., Department 113, 
Bridgeport, Connecticut 06602 


° Pererns | 
HIGH VELOCITY | 


PLASTIC. SHOTGUN SHELLA 


Remington; UPN) PETERS" 


‘anaes Great guns deserve great ammunition. We make both. 
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Not everybody 
leaving high 
school knows 
where he’s 
headed... 


Now you can have time 
to master the business 
skills you need in the 
career that you choose 


If you're a high-school senior or recent 
graduate, under the pressure of having 
to prepare for a career in the business 
world, here is reassuring news: 

Now there's a way you can master the 
business skills you'll need for lifelong 
success in the career that you choose... 
and without your having to spend years 
away at college. 

is remarkable way of getting the 
business training you need at the pace 
that suits you best is offered by Taylor 
Career Programs, You can enjoy this 
college-level training as nearby the 
business school right in your own area 
licensed to offer Taylor Career Pro- 
grams. And business schools in cities 
throughout the U.S. and Canada offer 
famous Taylor Career Programs! 

What is the secret of the success of 
Taylor Career Programs? An individu- 
alized program that not only helps you 
to master basic business skills, but also 
gives you the specialized training you 
need in the career that's "right" for you. 
Instruction is personal, so you never 
have to compete with a crowd of other 
students for attention. And all Taylor 
Career Programs include the exclusive 
Taylor Managment Development Course. 

'The coupon below lists the Taylor Ca- 


reer Programs available for your choice. | 
If you would like more information— | 
free—simply mail the coupon today. | 
We'll see that you receive the informa- | 


tion without obligation. 


Taylor Career Programs! 


AN EDUCATIONAL SERVICE OF ITT i 
55 WEST 42ND STREET. NEW YORK, N Y. 10036 | 


| Yes, I want FREE career information 
] in the area I've checked: 


| O Airline Career Program 

| O Hotel- Motel Management Program 
O Business Administration Program 

| O Data Processing Program 

| C) Fashion Merchandising Program 


j ae 
| Street 

| City 

| State — — — — Zip 


| Graduation Date... 
Lm imd in m m m i m i. im i E 
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or even on the drawing boards, that I've 
heard of. for guiding an aircraft on 
takeoff. Soon after. yes; but not ac- 
tually on takeoff .. . 

Truly widespread use of automatic 
landings apparently is many. many 
years away, despite the fact that avia- 
tion electronics manufacturers have the 
hardware available now. A key reason 
is foot-dragging by the 
FAA in upgrading its in- 
strument-landing systems 
and making up its sluggish 
bureaucratic mind on spe- 
cifications for new. better 
instrument systems. 

MARSHALL LINCOLN. 
Wickenburg, Ariz. 


We checked back with McDonnell 
Douglas and Lockheed, and both plan 
for their trijets to be delivered with 
autopilots designed to land and roll the 
giants to a stop at properly equipped air- 
ports, regardless of visibility. Automatic 
takeoff has not been the same priority 
problem, but equipment to make this 
possible is beyond the drawing-board 
stage. The eventual goal is to be able 
to taxi, take off. and land regardless 
of visibility at the airport. And they 
say it will be “soon.” 


Noisy response 


Your  Personal-Use Report on a 
sound-level meter for $40 [Oct.] is very 
timely. Jim Davis says he checked it 
against a meter used by the California 
Highway Patrol and noted that the 
Realistic meter showed a discrepancy 
of over 20 dB. The meter used by the 
highway patrol is calibrated to read in 
dBA while the Realistic meter has a 
flat frequency response. At 50 Hz the 
difference between the reading on the 
A-weighted dBA scale and a flat re- 
sponse scale is a little over 20 dB. I 
would tend to believe the Realistic me- 
ters stated accuracy of 
plus or minus 2 dB for the 
flat frequency response 
scale. The only discrep- 
ancy Davis noted was be- 
tween the different mea- 
surement scales. 

ROBIN K. DEVORE. 
Ogden, Utah. 


VW owners to arms! 


I've read that the Japanese and other 
European cars competing with the VW 
have more interior roominess, better 
mileage, and other advantages ["Little 
2-Door Sedans with a Low, Low Price," 
Dec.]. But why don't you tell how the 
other cars compare to the VW in con- 
struction, service, availability of parts, 
and resale value? I find the same mis- 
take in articles making comparison tests 
of the VW time after time. A VW's 
strongest selling points are the quality 
of materials and construction. the avail- 
ability of parts and service everywhere 
in the U.S.—and its easy convertibility 
into a dune buggy. 

F. SzETO. Los Angeles, Calif. 


... Your description of the lane change 
left much to be desired. The caption 
under the VW stated that it “trundled 


through grid at respectable speeds—no 
roll, no drifting." Under the Datsun 
you said, “Datsun zipped through at 
sensational speeds, with little roll and 
slight slip.” I was ready to accept this 
as accurate until I read the statistics: 
VW-52.2 mph: Datsun—53.0 mph. Ei- 
ther it's a typographical error, or Norbye 
and Dunne goofed. To my way of think- 
ing 0.8 mph is not the difference between 
trundling and zipping through at sensa- 
tional speeds. 

LEE CasH, Arlington, Tex. 


Norbye and Dunne reply: “The dry 
figures do not tell the whole story. The 
Datsun zipped through with no great 
effort, with light steering. perfect bal- 
ance and controllability. The VW 
trundled through. with very high steer- 
ing effort, much closer to breakaway, 
making it a difficult maneuver." 


. .. Economy being the theme, the 
report should also cover the true resale 
value of the vehicle. The VW is so far 
ahead in this respect, there is no com- 
parison. 

NoEL Kirk, El Centro, Calif. 


Gus turns up—they turn on 


Ah! "Gus Turns Up for Christmas" 
[Dec.]! Let's hope Mr. Bunn will con- 
tinue writing about Gus to keep me- 
chanical dummies like me amazed at 
the way he turns any automotive prob- 
lem into an everyday miracle. 

JOHN DOOLEY, Jeanerette, La. 


... Why not pub- 
lish the Gus articles 
in a book so that 
those of us who have 
not had the opportu- 
nity to read them all 
may have a chance to 
do so? 

DEAN 
MCCONNAUGHEY, 
Sabina, 

Ohio 


Shedding new light 


In “Taking Care of Your Car" [Nov.], 
the hint about replacing No. 1034 with 
No. 1157 bulbs will cause a problem. 
OEM-supplied flashers for turn-signal 
function are specific load flashers such 
as Signal-Stat Nos. 143, 144, 145, etc. 
These flashers are designed to function 
with a specific current load, such as 
2.1034, 3-1157, or whatever the car man- 
ufacturer specifies. 

Changing from 1034 to 1157 (or vice 
versa) will change the load characteris- 
tics, causing the flasher to operate too 
fast, or not at all, on the side where 
the bulb has been changed. This will 
also contribute to accelerated flasher 
failure. While the idea of replacing a 
burned-out 1034 bulb is good, the only 
practical way to replace a flasher 
with one of another rating is to replace 
all bulbs in the system. 

IRVING COHEN, Brooklyn, N.Y. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


Allstate. The young mans life insurance. 


Allstate's Mortgage Protection Plan. 
Helps pay off your mortage if you die. 
Made for the young man: no high 
prices, no red tape. Here's the story: 


M you're this age.. You pay this much monthly for 
'20,000 of 20-year decreasing 
term mortgage protection. 


36.80 
3230 
38.70 
3120 


Yov're in good hands with Allstate 


Is your camper pickup built 
from scuttlebutt? 


Most camper pickups are built around camp- 
fires and over backyard fences. 

That's because almost everyone has a favor- 
ite opinion about the way a pickup should be set 
up for camping. Even if they've never owned one. 

Like most information, it loses something in 
thepassagefrom one person to another. Personal 
prejudices override the facts and the guy who 
oncereadsomething somewhere begins to sound 
like an expert. 

That's the kind of free advice nobody needs. 
Becauseit often winds up costing plenty. But until 
now, that was the only kind you could get. 

What youreally needarethefacts. À camper 
pickup is no small investment. And you're going 
to haveto live with it a long time. You need the 
facts, not scuttlebutt. 

They start with the INTERNATIONAL 1210 
Camper Special pickup. 


The least important thing about a camper pickup 
suspension is how smoothly it rides. 

Camper pickup suspensions are bought and 
sold by the seat of someone's pants. 

The “Gee, it doesn't ride like a truck” smile 
onaprospect'sfaceisthe car salesman's first foot 
in the door. 

Not that a soft, cushy ride doesn't have 1ts 
place. It does. In a car. 

A truck should ride like a truck for good rea- 
sons. Stability, safety and heavy load capabilities 
are the prime ones. And trucks have leaf spring 
suspensions. 

The International 1210 Camper Special 
pickup is a truck. So it has leaf springs all 
around. And what littleit loses in the smoothness 
department, it more than gains back in others. 

It’s easiest to think of it this way: 

A coil spring gives you one point of suspen- 
sion per wheel. A leaf spring gives you two. 

Ina pickup with coil springs all around, you 
get a total of 4 points of suspension. In a pickup 
with coils in the front and leaf springs in the rear, 
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you get a total of 6 points of suspension. In the 
International 1210 Camper Special pickup, with 
leaf springs all around, you get a total of 8 points 
of suspension. 

At 60 mph, with a stiff crosswind, a GVW of 
7,000 pounds and a curve just ahead, how many 
points of suspension would you want under 
you...4, 6or 8? 


A lot of pickups and cars 

have one thing in common: Their engines. 

There's a common misconception that any 
engine, so long as it’s bolted in a truck, is a 
truck engine. 

That isn’t so. 

It’s a fact that most camper pickup engines 
are taken from other assembly lines. If these 
other lines happen to be automobile assembly 
lines, the engines are automobile engines. If 
those other lines have trucks on them, you get 
a truck engine in your camper pickup. 

Our other assembly lines have trucks 
on them. 

Here’s what you get: 

193.1 a 4400 rpm | 173.0. 3900 rpm 


196.7 (@ 4000 rpm | 182.3 @ 3800 rpm 
253.0 tr 4200 rpm | 235.90 3600 rpm 


205.0 (a 4600 rpm | 1230.0 @ 4000 rpm 
i | 215.0 @ 4400 rpm | 177.0(n 4100 rpm 
200.0 (a: 4400 rpm | 180.0 ( 4000 rpm | 


7 V8 | 200.0 @ 4600 rpm | 135.0 « 4000rpm | 
250.0 (¢ 4600 rpm | 170.0 @ 4000 rpm 
| 2900.0 @ 4800 rpm | 240.0 « 4400 rpm | 


Manufacturer “A” 


Manufacturer "B" 


International engines lose less horsepower 
between the test stand and actual use because 
they're truck engines. They have to be more 
efficient. | 

You'll also notice that they develop their 
power peaks at a lower rpm. They don't have to 
work as hard, so their chances of lasting longer 
are better. And they're all set to run on regular 


or low-lead content gas. 

International V-8's are, in fact, the same 
engines we use in many of our gas-engined high- 
way rigs. And you know how long they last. 


When you buy a pickup, make sure you get a truck. 


There's more to a camper special pickup 
than an engine and a suspension system. 

Transmissions, for instance. You can order 
any one of seven different transmissions — two 
3-speed, two 4-speed, and a 5-speed heavy duty, 
a 5-speed with overdrive, and a rugged 3-speed 
automatic. Like the engines they're attached to, 
they're truck transmissions. They're strong. 

Special additional equipment items. A front 
anti-sway barand over-size electrical and cooling 
systems are standard on International Camper 
Special pickups. 

Idiot lights. You can't get them with an 


International. Gauges are standard equipment. 
50 you always know what's going on. 

Fuel tank location. International pickups 
are the only pickups with the tank outside the 
cab. Everyone else’s tank is right inside, behind 
the passenger seat. 

There’s a truckload of other things to con- 
sider — power steering and brakes, air condition- 
ing, AM-FM, the works. Your International 
truck dealer has the facts on them all. 

Stop by and see him. Ask him about the 1210 
Camper Special pickup. And let him help you 
separate fact from the fiction. 


HH. 
INTERNATIONAL TRUCKS 


International Harvester Company, 401 N. 
. Michigan Avenue, Chicago, Illinois 60611. 
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If you can use these 
simple tools... 
you can air condition 
your entire home and 


save $200 or more 


With these simple tools you can add whole-house 
air conditioning to your forced-air furnace. Our 
| central air conditioning kit is designed for do-it- 
yourself installations in homes up to 1800 sq. ft. 
We furnish step-by-step instructions and help you 
select the right size unit. Complete kits start at 
approximately $500.00* Mail the coupon today! 
*Cost varies indi to home size and construction. 


McGraw-Edison panre Aon Division 
702 North Clark Street, Albion, Michigan 49224. 


Please send me your free brochure that shows how the 
Do-It-Yourself McGraw-Edison central air conditioning 
kit can save me $200 or more on the cost of installation. | 
No obligation on my part. 


NAME 
ADDRESS... 
| CITY, STATE 


E MAP P MAKER 


Join a Surieying Team- A T 

F get in on planning of Amer- € 
tas highways, bridges, dams, 
subdivisions, etc. Wonderful outdoor work. 
Ideal for those who like ta work with their 
hands. 1000s exciting big pay jobs open now 
to qualified men, U.S. Bureau of Labor Stalis- 
tics predicts shortage of 50,000 civil engi- 
neering technicians (Surveyors, ete.) by 19/5 
as construction of highways, airfields, water- 
ways skyrockets upward. Our easy step-by-step 
home-study plans have helped 1000s beginners 
toward prestige salary, security. Big piece 
Surveying Kit (training transit, drawing, instru- 
ments, etc.) pen to you when you enroll. 


E 
wa e Thousands of Surveyors got their start through 
t : home-study, You can too! Send for "SURVET- 
i ING CAREER KIT"—ALL FREE! No Salesman will 
call. Write & state age. 
NORTH AMERICAN SCHOOL OF SURVEYING & MAPPING 


4500 Campus Drive « Dept. 141-82, !Iniversity Plaza, Newport, Calif. 92660 


READ THE LAW 
FOR YOUR OWN BENEFIT 


Learn how the law regulates commerce, politics 
and social activities , . . how your business and 
economic affairs are affected by the law. 

The Blackstone School of Law offers a program 
of reading assignments for adults planned to 
familiarize you with the law. 


NOT A CORRESPONDENCE COURSE 


Suit your program to your special interests and 
available time. 


WRITE FOR FREE BOOKLET 
"The People vs. You." Contains complete in- 
formation on the program. No Salesman Will 
Call. Write directly to: 


BLACKSTONE SCHOOL OF LAW vent. 123 


307 N. Michigan Avenue, Chicago, Illinois 60601 


ed icu, fus oia nl i je im ee ees Fehler ae Ss il oe 4 
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Barr far) basis Ere. re har ^, | 
own your cwn motel. | Send for FREE ' PLANA I 
Kit." No salesman will call. 

WORTH AMERICAN SCHOOL OF BOTEL-HOTEL MARAGEMENT 
Sol. Carpet De, Del yale? Seaport, Cailor a 32065 
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PERSONAL-USE REPORT: 


A Little Tester 


That Sniffs Air Pollution 


l; you've been looking for a real gas, 
or a number of gases, here's your 
chance to do it accurately at low cost. 
Called a "survey-type" air-pollution 
tester, this new kit uses a hand-oper- 
ated pump to sniff measured volumes 
of air through highly sensitive chemi- 
cals in glass ampoules. 

If the suspected pollutant is pres- 
ent, the chemicals will discolor. Read- 
outs on how much pollution is present 
in parts per million require matching 
the length of discoloration in the am- 
poule against a scale printed on the 
instruction sheet. 

Ampoules are available to test for 
carbon dioxide, carbon monoxide, hy- 
drogen sulfide, nitrogen dioxide, and 
sulfur dioxide/acetic acid—all com- 
mon air pollutants. 

A number of uses come to mind for 
the tester. Around the home it can: 

e Test for carbon monoxide from 
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exhaust leaks in your car—or in ww 
fic around you ( photo). 

è Reveal unsuspected leakage in| 
your heating plant, chimney, or wa- 
ter heater. 

@ Show up gases returning down 
vour fireplace from back drafts. 

€ Check out camp and recreation- 
al heaters for safety. 

e Detect sewage-gas backups| 
through drains. 

è Determine if pollutant gases are 
present to discolor your house paint. 

A broader use might involve a civic 
group's checking air pollutants as part 
of an anti-pollution campaign. 

The air-pollution tester picks up 
traces of gases at concentrations far, 
below the threshold limits for toxicity. | 
For example, I tested it in a closed | 
two-car garage by starting a car and 
running it 30 seconds. Seven strokes | 
of the hand pump at 10-second inter- |! 
vals revealed a carbon-monoxide level * 
of about 50 
though no perceptible exhaust-gas | 
odor was present. 

In another test, the ampoule re- 
vealed acetic acid fumes from an | 
open tray of stop bath in a photo 
darkroom—at two parts per million. 

The kit comes with 10 ampoules 
(two for each of the pollutants listed 
earlier) and costs $16.50. Four re- 
placement ampoules cost $4.75. 
They’re all available from Edmund 
Scientific, 380 Edscorp Bldg., Bar- 
rington, N.J. 08007.—E. F. Lindsley 


Select The Kind Of Music You Like Best... 
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MANTOVANIS] | VANCLIBURN Whether you prefer Stereo 8, Records or 
GOLDEN HITS EUGENE ORMANDY . Cassettes — you can now build a valu- 
CHARMAINE ENCE abie collection at top savings through | 


GREENSLEEVES ^ E 1 4 
the new RCA Music Service. 


Start Saving Now! Take any 4 Records, 
Cassettes or Stereo 8 Tapes (sorry, no mix- 
rE ee ing) for only 99¢! You aiways choose from 
Puri i ! ; RCA, Warner Bros., Reprise, Atlantic, Atco, 
THE n i. | London, or from any of 40 other labels. Mancini | 
| NASHVILLE BRASS i} MON RIVER ES 
| You Need NOT Buy A Selection Every | Miers 
Month! You merely agree to buy as few as | sess 
4 more selections within a year at regular 
Music Service prices: usually $4.98 for ax 
Records: $6.98 for Cassettes and Stereo HUMPERDINCK 
8. Then, if you decide to remain a mem- | | 
ber, a generous dividend plan lets you 
choose one selection FREE for every two 
you buy ...a savings of one-third! 


Free Magazine! illustrated MEDLEY regu- 
larly brings you news of up to 350 selec- 
tions. If you want the Selection of the 
Month in your category, do nothing — it 
will be shipped automatically. If you want 
other selections, or none at all, indicate Cue 
your instructions on the card always pro- | Eo 
vided, and return it by the date specified. 


Free 10 Day Trial! You must be satisfied | | aT 


ence of you may return your selections without | MTTITSIT P. 
in the year ahead — from obligation. Mail card right now, or if miss- ry 


hundreds to be offered. | ing, write to: RCA Music Service, P.O. Box 

i | | 26878, Lawrence, Ind. resi 
j eg euer 46226. a 
03480 03842 | 


ENCICUONM PSLLIEZZZ THE GUESS WHO aS FRANK [BEETHOVEN 
ALHIRT gi oceng | EREEEE EDDY ARNOLD LIN CONCERTO 
vere ers RI SINATRA Enn 


vasa] immediately with 


03369 


O3BBO 


SELECTIONS 
in the category 
you choose for only 


TWIN BES | gage. : 
SETS (05 0| eX 

Each has double | P | f 

the music -but he CIT lá. y 

counts as one Taki | hee i 
selection! PERAS iagi OT o i 


TWIN SET B CTS SUB. i f 
A oatesi Hi You merely agree to accept 
aM ME 


PAIN CONCERT | 
H Hada 
Hammer 


D W 
| has cies ja " 


| panas Taylor 


Liya: CEYETON CAMS 


DELANEY i 
BONNIE 
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| Otis Redding 
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"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


My 1970 Maverick with 6.45-14 tires 
won't keep its rear feet on the ground 
on rough or washboard roads. It's very 
annoying, and makes winter driving 
around here just about impossible. A 
friend recommended heavy-duty shocks, 
a torsion bar (Warshawsky # 55-892), 
and 150 pounds of sand in the trunk. Is 
there a better solution? I'd rather have 
good traction than a soft ride. 

W. B. LEISHER, Cedar Crest, N.M. 


I think that everything vou have men- 
tioned will help, but Fd also add H-D 
springs. But if you go this route, you 
had better bring up the shocks and 
springs all the way around or you'll wind 
up with an oversteer condition in the 
rear. As you recognize. you will also 
get a harsher ride. Fourteen-inch tires 
aren't as good as 15-inch size for trac- 
tion. Perhaps you can go that route, or 
simply to wider 14-inchers. 


I drive a 1970 Buick Le Sabre with 
automatic transmission. Does it do any 
harm to come down a long hill in second 
gear? How about low gear? 

LYNN A. TAYLOR, Terra Alta, W. Va. 


It does no harm if you don't let the 
engine rpm get out of hand. 


In my 1970 Volkswagen the engine 
continues to fire after the ignition is 
turned off. It has done this since new. 
It afterfires so unevenly that the car 
shakes. At the 600-mile checkup, the 
dealer said he'd just received a bulletin 
from the factory directing replacement 
of some part to correct this condition. 
The engine still afterfired. Later I took 
it in and the man said they had received 
another bulletin saying that they were 
to do nothing to cure this problem—that 
it was an inherent condition of this en- 
gine. What's the true story? 

RIcHARD Cosway, Seattle, Wash. 


If I could answer that question across 
the board I would be a hero! Afterfiring 
exists in almost all makes of engine. and 
it is becoming more of a problem as smog 
controls multiply. The only thing that 
works is fo shut off all the air from the 
engine. Lowering the engine-idling rpm 
helps. as does retarding timing. Fixes to 
control manifold and carburetor or fuel 
injection are a help, too. Bu! nothing 
will work 100 percent to stop afterfiring 
but strangulation of the air supply. 
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I have converted my 1970 Ford Econo- 
line 302 V8 into a camper, and am very 
pleased with it after giving it a lot of 
rough use for 20.000 miles in nine 
months. All that this vehicle lacks to 
make it perfect for my purpose is four- 
wheel drive. Roughly checking the 
space underneath. it seems that a Bronco 
front end and transfer case, with cut- 
down drive shafts and widened front 
axles would fit nicely, needing only re- 
moval of the existing twin I-beam sus- 
pension and installation. I don't think 
this would jack the vehicle up too high. 
Ground clearance and height are ade- 
quate now. What would be the approxi- 
mate cost of this conversion? Would it 
be worthwhile? Or is there a possibility 
of Ford or Dodge coming out with a four- 
wheel drive for this growing field in the 
next few years? 

JOHN JORDAN, Brewer, Maine 


Only way anybody could answer your 
cost question would be to do the job. 
The only answer I can give is that the 
cost would be plenty—and in my opinion 
the job's not worth it. As to the pos- 
sibility of a four-wheel drive in vour 
future: Yes, the RV field is really grow- 
ing and I'm sure that if there are many 
more people, like you, who want it, you'll 
all have four-wheel drive soon. 


The valve-cover bolts on my 1967 Ford 
Fairlane were loose, but when tightened, 
one broke off. How can I get the remain- 
der of it out? 

JOHN GUSTAFSON, S. Weymouth, Mass. 


The only way I know is to drill a small 
hole through the bolt and remove it with 
an "easy-out." I recommend that you 
get a mechanic to do this. It's a small 
bolt and you have to go right down the 
middle of it. meanwhile keeping the 
chips out of the engine. 


Ive been reading about plastic fans. 
and was wondering if they are any bet- 
ter than original fans. I have a “70 
Chrysler wagon with A/C and pull an 
18-foot boat. 

CARL F. CALDERONE, Baden, Pa. 


I think they're a good idea, if thev 
don't start flying apart. We use them, 
but have only a little over one vear's 
experience with them. Thev work fine. 
What I like is that they flatten out at 
higher engine rpm and don't waste pow- 


er upstairs, and have the pitch to do a 
better job at low rpm. Also. they're not 
as heavy as clutch-type fans. 


We would like to know why the timing 
of our Cougar and Mustang engines has 
to be changed if they have the Ther- 
mactor air-pump smog device. 

NEAL F. WRIGHT. El Segundo. Calif. 


The thinking on smog control today is 
to retard the timing for low-speed oper- 
ation. This is accomplished in aboul 
1,000 ways with all kinds of tricky con- 
trols. The price of progress is trouble, 
which we seem to be getting plenty of. 
Slowly but surely, the engineers are 
gaining on it. 


Referring to an article by Jim Dunne 
["Detroit Report," PS Sept. '70] about 
an oil-thickening problem noted by GM 
in cars pulling trailers: Is trailer towing 
the only service that can cause oil to 
thicken? How does this hurt an engine? 
How can I tell if the oil in my engine 
is too thick? Do both multigrades and 
straight-weight oils increase viscosity? 

GARY BunR, Chicago, Ill. 


l've been noticing for the past two or 
three years that this problem seems to 
be increasing. I’ve observed that it shows 
up when the engine works hardest, as in 
trailer pulling or in heavily loaded ve- 
hicles driven fast and long, so I know it's 
connected to high oil temperatures. Also 
I note that the problem varies with dif- 
ferent oil brands. 

I have actually seen the oil go into a 
semisolid state in as little as 4,000 miles, 
then destroy the bearings. Thick oil is 
bad for an engine because it takes longer 
to get to all the parts on startup and 
longer to lubricate them. Cold weather 
aggravates this condition. 

How to tell if the oil is too thick? 
Either you look and guess, or you get a 
Junior Chemistry set. Actually, there's 
no praclical answer to this question. 
The problem seems to be mostly with 
multiviscosity oils. Though not talked 
about much, the problem grows worse. 


My 1961 Pontiac Bonneville 389 has 
a seven-cylinder engine, because num- 
ber-one cylinder is dead. We've scoped 
the engine to find a perfect firing pat- 
tern. The valves are working, it has 180 
pounds of compression, the engine is in 
time, and the spark plugs are new and 
gapped properly. The intake manifold 
was good when we checked it, and the 
other seven cylinders are getting gas, so 
I assume number one is getting gas, too. 
The car moves right along until 80 mph 
and then has no more power. We're up 
against a wall, Smokey. Can you help? 

E. M. FELL. Camp Pendleton, Calif. 


If you have ignition at the right time. 
and compression, what you don't have 
there is fuel. Otherwise number one 
would fire. Assuming that you are correct 
in your compression and ignition diag- 
nosis, remove the intake manifold and its 
gaskets and check them. You'll find your 
trouble. It's possible for the manifold to 
leak in the push-rod area. for the wall in 
there is very thin. 

Continued 


You can't always tell 
when your spark plugs 


are misfiring. 


Automatic transmissions 
tend to cover up engine 
roughness due to spark 
plug misfiring. 

Engine misfire can cost 


When you install new 
spark plugs, make sure you 
get the best . . . AC Fire- 
Ring Spark Plugs. AC’s 
self-cleaning hot tip fires 


hotter, burns cleaner. A 
fresh set in your engine will 
help assure you many 
miles of top economy and 
performance. 


you plenty in wasted 
gasoline. mE 

The graph at right shows PERCENTAGE OF GASOLINE LOST DUE TO SPARK PLUG MISFIRING 
how spark plug fouling and ALL PLUGS FIRING 
misfiring reduced gasoline | specs o» 
mileage in tests at the 
General Motors Proving 
Grounds. 

That’s why it’s important 
to keep your car on a 
regular maintenance 
schedule. A well main- 
tained engine with properly 
tuned carburetion and 
ignition systems can give 
you improved mileage and 
performance. 
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How to increase your fuel economy. 
Once your car is tuned, you can expect even better 
mileage if you follow these driving tips. 

1. Don't flood the carburetor when starting. 

Push the accelerator pedal to the floor once or 
twice to set the automatic choke. 


2. Take it easy for the first few miles with a cold 


engine. A cold engine uses more gasoline than 

a warm engine. 

3. Don't let the car warm up for extended periods. 
You'll waste a lot of gasoline and lower overall 
mileage with prolonged idling. 

4. Avoid “jackrabbit” starts. Stomping on the 
accelerator cuts mileage. 


MARK OF EXCELLENCE 


AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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Only 36€ Per Adventure 
With Our 50-in-One 
Electronic Project Kit 
For kids of all ages who want 

to start learning electronics and 


have fun doing it! Safe battery opera- ^ 
tion, no soldering, 56-page educator- 


Join the Science, Fair tour. | 


approved manual. Includes speaker, meter, 


batteries, solid-state devices, ALL the 100's of sats " 
needed to make everything really work! Build radios, 
transmitters, alarms, detectors, organ, intercoms and 


lots more! In fitted hardwood case. 


FREE pem Catalog 


at 936 stores 
coast to coast 
or mail coupon 
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| HIGH 
~ WAGES 
as a HEAVY 


EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming 
construction ‘afore! Learn the skills you need 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 
ing grounds in North Carolina, a million dol- 
lars worth of school-owned diesel-engined 
machines, experienced instructors, full 220- 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply see 
Associate Member A.G.C. Full-time Job A 
visory and Counseling Director on staff. t 
approved. For men ages 17 to 56. Train Now 
—Pay Later plan ... other payment plans also 
available. Write TODAY for FREE catalog 
and FREE copy of school newspaper reporting 
news of National School graduates. Accredited 
member National Association Trade and Tech. 
nical Schools. 


I NATIO ! 


NAL SCHOOL | 
T HEAVY EQUIPMENT OPERATION, Dept. A-48 


x ue ud ‘iia Moores Chapel Road, Charlotte, 


Please send me FREE illustrated school catalog and 
complete information, | understand there's no 


i 

| 

| 

| 

obligation. i 
| 

|| 

PHONE — i 
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Have Fun in the Sun 
With Our Solar Energy Kit 


Harness the power of the SUN to operate 10 
easy-to-build projects. Make a transistor radio, 


code practice oscillators for two, broad- 
ad station, and more. With solar - 

cells, all needed parts. Circuits can be 

battery powered too. Simple to wire — 


- no soldering. For beginners from 7 to 77. 


i E Division of Tandy Corporation 


Allied Radio Shack, Dept. EF 
2725 W. 7th St., Ft. Worth, Texas 76107 
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eeThe practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 
itself.99 


Publishers’ Weekly 


And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- 
morrow. Yes, whether it’s your car’s 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 


with nearly 300 illustrations!) exactly | 


how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
within 10 days for a full refund. 


Popular Science / Outdoor Life Books 
Dept. 271, P.O. Box 226, Manhasset, N.Y. 11030 


“Say, Smokey—" 


[Continued] 


I want good performance with some 
decent economy in my next car. I plan 
to buy a "71 Torino with 351 V8, with a 
wide-ratio four-speed transmission and 
3.00:1 axle. What do you think of this? 
Also what combination would I use with 
a close-ratio four speed? Would you ex- 
plain the difference between a wide- and 
close-ratio transmission? 

GARY SALOSKI. Detroit, Mich. 


Good performance and decent econ- 
omy? Sorry, it just doesn't work out 
that way. If you want economy, you 
must give up some performance, gener- 
ally speaking. Overdrive and medium- 
ratio rear axle will bring you closest to 
this dream. “Close ratio" means all four 
gears are more evenly spread. "Wide 
ratio" has a low bottom gear to get the 
car launched, low second for accelera- 
tion. then is over-geared for third, and 
works out in high. This supposedly uses 
less fuel and gets a load moving easier. 
If overdrive isn't available, get a very 
low-ratio rear gear and drive as you 
would have to drive in an Economy Run 
for mileage. 


I have heard many pros and cons on 
which is the better ignition wire—‘‘resis- 
tance," electronic-suppression, or the 
copper-wire type made by Packard. 
What's your opinion? 

J. W. GRAHAM, East Paterson, N.J. 

Depends on what you are ajter. Where 
very-high engine performance is expect- 
ed, with an engine capable of that, then 
the solid conductor is best—though my 
money is on stainless steel. For noise 
suppression in a modern luxury car, the 
other type is best. 


I would like to buy a used MG or simi- 
lar car and turbocharge the engine. I 
wonder if a Corvair turbocharger would 
work? What were the first and last years 
these were produced? If the Corvair 
type wouldn't work, do you know what 
kind of turbocharger I could use for an 
MG? 

KURT SMITHPETERS, Spokane, Wash. 


I believe Corvair supercharged from 
late 1962 to 1965. Turbocharging an en- 
gine is far, far beyond most amateurs. 
Some engineers have spent two or three 
years at this, and still didn't get it right. 
Forget it, unless you are a “super- 
genius." 


My 1962 Chevy six has a moderate 
rapping noise on one valve lifter. From 
what I read, it sounds like an excessive 
leak-down. How can I locate the faulty 
lifter, and what is the best way to repair 
it? Does the lifter have to be replaced— 
or can I grind it in some way? 

A. E. SPIKA, Hinsdale, Ill. 


Remove the valve cover and push 
down. on all rocker arms, one by one, un- 
til you change the noise. If the noise 
doesn't appear at idle, accelerate the en- 
gine. Remove the faulty lifter, throw it 
in the trash can, and install a new one. 
I think you'll find that is the only fool- 
proof repair. 
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y TRAINING IN THE 


HOME STUD A | 
HIGHLY PROFITABLE FIELD OF 


SERV | i ili Send me your illustrated FREE CATALOG that tells about oppor- 

TH. CTRICAL i tunities in Servicing Electrical Appliances, and gives details of 
ELE ! NRI's low-cost training plan. | understand there is no obligation. 
j | No salesman will call. 


i NRI Appliance Training Division 
\ 3939 Wisconsin Avenue 
Washington, D.C. 20016 601-021 


Dori a 


Name _Age 
Address 
City State — Zip 


[] CHECK HERE FOR FACTS ON GI BILL 


If you have served since January 31, 1955, 
or are in service now, check box above. 


- FOR BEGINNERS 


= CATALOG 


earn professional 
methods of appliance repair 


Refrigeration and Air Conditioning included. save on your own 


repairs, learn a skill in demand, earn extra income or start your own business. 


NICIANS 
COR EXPERIENCED FECHNICIA! 


Short, easy course trains you at home to make 
$5 to $7 an hour starting soon. 


Mail the coupon above for your FREE NRI Catalog. cash profits for you starting soon. Put your spare 
Find out how you can prepare quickly at home to do time to good use. Appliance servicing can give you 
professional appliance servicing. the extra cash you may be seeking to do and buy the 
After only a few lessons, you can be ready to things you've always wanted. 
start servicing your own appliances or start earning Low-cost NRI training covers — 
$9 to $7 an hour fixing appliances for friends and Small and large home appliances 
neighbors. The entire training can be finished in a Air conditioning 
few months. "endi ng 
; — i ortable electric tools 
" d Appliance o is the fastest way to a Small gasoline engines 
new Jo or si lil or exira income in a spare ime or Farm and commercial equipment 
full time business of your own. Wherever you live or ; à : à E. 5 
want to live, you'll find a demand for top-notch appli- Professional appliance testing equipment is in- 
üvnà- seri cURIen. cluded in your NRI course at no extra cost — to help 
i m : . you speed troubleshooting and repair jobs. Mail cou- 
With a billion appliances in use, there are proba- pon now for your FREE NRI Catalog. No salesman 
bly thousands needing repair right in wil call. National Radio Institute, Appliance Train- 
your own neighborhood. They mean ing Division, Washington, D.C. 20016. 


NRI APPLIANCE TRAINING DIVISION e Washington, D.C. 20016 


Accredited Member National Home Study Council 
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WRITE FOR OUR BIG 


FREE CATALOG 


T MORE 
| THAN 
Hel MODELS 


PICKUP COVERS 
‘om WINNEBAGO 


More Winnebago K-D Kap pickup covers 
are on the road than any other make. Find 
out why—with our big catalog showing more 
than 90 models to fit most any pickup. 

Constructed with famous Thermo-Panel - 
laminated material, every K-D Kap: cover is | 
fully insulated with a plywood interior. 

| Get the facts, and the name of your dealer, 
right away. 


FROM ove TO CAMPERS 


T | T 

— — MAIL COUPON FOR FREE CATALOG — 
Winnebago Industries | 
Thermo-Panel Division, Dept. PS 

| Box 152, Forest City, lowa 50436 | 

| Name . iis i " | 
Address . . os Emme. om 

| City.. cry ME. EC 


- These 3 BIG 
C DRAFTING KITS © 
GIVEN TO YOU! 


„when you train at home 
WsUW with NASD for a l 


Take your pick of 1000s big 
salary jobs open to Draftsmen. 
US. Labor Dept. reports “42% 
more Draftsmen needed in next 10 
| years—not enough applicants to fill 
Jobs available now." Easy home- 
study plan has helped 100s beginners 
toward $$$, security, prestige 
B as Draftsmen—many with 
only grade school training. 
| Others report good earnings 
drafting part time while still 
learmng. Why not you? 


RUSH COUPON FOR FREE KIT! =. 
Mail coupon for FREE “DRAFTING (aa 
CAREER KIT," Sample Lesson, Draft- Mrd AFTINO 
ing Aptitude Test including new on. 


Drafting Instrument & 20- o A 
Page Book, "Your Future f c m m2 
EK i y 


j 


in Drafting” — ALL FREE. om LESSOM E 


No salesman will call. G.I. 
Bill approved, Write today. 


Lud 
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I V NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 14182 
4500 Campus Drive, Newport, California ‘92660 


Rush “DRAFTING CAREER KIT," including Book, 
eres Lesson, citi Test & Drafting Instrument— 
pu FREE! 
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PERSONAL-USE 
REPORT 


Out Goes 
the x: 
Tape Hiss D. 

A 


oe 


with New  — 
Dolby Unit = 


pas d 


Pues 
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After calibration, you ad 
just recording levels with 
controls on the Advocate 
101 noise-reduction unit. 
Audio signals are altered E 
by this Dolby unit before ESSE = 
they are recorded on tape. Boos 


Tape hiss is the biggest bar to mak- 
ing quality home recordings, espe- 
clally at the slow speeds of cassettes. 
The Dolby process, named after its 
inventor, uses a complex electronic 
circult that sharply lowers tape hiss. 
Recording companies use profession- 
al Dolby equipment, which covers the 
full audio spectrum in four frequency 
bands, to improve their master tapes. 

Now a so-called *B-Type" Dolby, 
covering only the high-frequency 
band, is available in two units: the 
Advent Model 100 ($250) and the 
Advocate 101 ($125). With them, 
you can “Dolbyize” almost any re- 
corder you might have. 

The Advocate unit I tested, like 
other Dolby devices, must be used in 
both record and playback. During 
quiet passages in the record mode, the 
circuit boosts the level of high-fre- 
quency signals. When you play the 
Dolbyized tape back, high-frequency 
signals are reduced an equal and op- 
posite amount. This restores the 


A supply of stickers helps you keep track 
of Dolbyized recordings. Tapes may sound 
shrill on recorders without Dolby circuit. 


highs to their proper level, while at 
the same time cutting back tape hiss 
(added by the recorder) to less an- 
noying levels. 

Before you use the Advocate, you 
must calibrate it and your recorder. 
A tape and cassette provided with the 
101 supply a 400-Hz reference level. 
After calibration, which took me 
about 10 minutes, you use the level 
controls on the Advocate instead of 
those on your recorder. 

Dolby recordings do sound quieter, 
whether made on your machine or 
made commercially (Dolby cassettes 
are now avallable from Vox and Lon- 
don/Ampex). Played on non-Dolby 
machines, they may sound shrill, al- 
though tone controls can sometimes 
reduce the shrillness. Non-Dolby 
tapes, played with the Dolby system 
switched in, sound dull and lifeless. 

The Advocate has limitations: It 
has no mike input, so you either ac- 
cept hiss in your live recordings or 
buy a mixer to feed the Advocate's 
high-level inputs. And although it is 
possible to monitor with three-head 
machines, the 101 isn't really set up 
for that. 

If these are problems for you, the 
Advent 100 (from the same compa- 
ny) will solve them—at twice the 
price. 

All Dolby tapes are interchange- 
able—whether made with the Advent 
or Advocate add-ons, with the KLH 
41 tape recorder [PS, Nov. ’70], or 
with any of the new cassette decks 
with Dolby circuits built in. Once 
you've heard Dolby tapes you proba- 
bly won't settle for less.—Ivan Berger 


THIS IS A TRUE STORY* 


All details in our file #3789. Only the name 
of the Universal graduate has been changed 
to respect his desire for privacy . . . Ed. 


A/hen Ted Vernon* walked to a mailbox that day in his 

small home town, the things he wanted seemed far beyond 

his reach. Like lots more money, freedom from his dead-end 
job, independence and security, a new future. 

Chances looked dim. Ted had no college. His only experience 
was his old job. And he was already past 40. 

Yet, when Ted Vernon mailed his envelope, everything he 
dreamed of suddenly became possible. /t was the single most 
profitable act of his life. Yet all he did was mail a coupon like 
the one at the bottom of this page. 


Free book put Ted on road to big income 


The coupon brought Ted the same fascinating Free Book 
you can have in just a few days. It's an eye opener! It tells the 
story of a world of opportunity all around you in the booming 
Accident Investigation field. 

It was all new to Ted. He'd hardly even heard of Accident 
Investigation. Yet Ted Vernon felt he had found his perfect 
opportunity. 

And he had! Soon Ted was forging ahead fast in his new 
exciting career. His first full year he made $14,768.72. Since 
then he's averaging $20,000 working about six months a year. 
The rest of the time he relaxes and takes it easy. 


He learned secrets of success in 30 minutes 


Ted skimmed through Universal's Free Book in 30 minutes 
and changed his life. He learned many money-making facts! 
But the three big points that headed Ted to his success are: 


Q Accident Investigation is a $19 billion dollar industry boom- 
ing to new heights every year. It’s safe from layoff, recessions 
and automation—accidents continue no matter what. 


@ More men are urgently needed to investigate some 22 
million accidents each year. 

@ For more than 20 years, Universal's training-by-mail has 
been the path to success for thousands of men in this high-pay 
field. 


So there it was—the opportunity of a lifetime. Ted grabbed 
it—fast. He enrolled for Universal’s by-mail training at the 
mere cost of cigarette money. 

It was surprisingly easy. Ted simply studied his brief, inter- 
esting lessons at home in his spare time, at his own pace. He 
didn't risk a single paycheck because he kept right on with his 
old job until he could start making money quickly in Accident 
Investigation. 

Ted Vernon’s income ts unusually high and not typical of the 
industry. He’s a busy specialist in storm loss adjusting. But it 
does show the big potential in this great field even for men 
with no college and no experience. Read these reports from 
recent Universal students: 


“My income has more than doubled.'* 


—J. T. Woodruff of Louisiana. 


“Thanks to you, I was contacted by 17 top companies.’’ 
— Donald Doris of Illinois. 


HOW TED VERNON AVERAGES 
$20,000 WORKING 
6 MONTHS AYEA 


NO COLLEGE! NO SELLING! 
NO EXPERIENCE! 


“My income averages $1,200 to $2,000 a month.” 
—Ed Crouch of California. 


‘*A raise every three months for the next two years, plus new car 
and expense account." 


— Oscar Singletary of Georgia. 
“My salary has increased by 635." 
— Marcel Roy, Canada. 


Send for your free opportunity book today 


Mail coupon below to get your Free Book that started Ted 
Vernon to big-money success. Read about the exciting full time 
or part time opportunities. Stories of successful Universal 
students with names and locations; about Universal’s Free 
Placement Service which places more men in the field than any 
other school. How to start vour own full or part time business. 
. But act quickly. Take the first step to the big money field, 
Mail your coupon today. 


I MAIL NOW FOR YOUR BIG, FREE BOOK AER |) 
| Universal Schools, Dept. P5-2 A ! i 
l 6801 Hillcrest, Dallas, Texas 75205 i 
Please rush my Free Book on earnings and oppor- 
tunitics in Accident Investigation. No obligation. a Iz) i 
No salesman will call. | M 

i è 
| Name Age — 
l Address | 

Zip i 
City__ State Code - 1 
l| 29. APPROVED FOR VETERANS' TRAINING Ñ 
i 4 4 Accredited Member National Home Study Council 1 
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PERSONAL-USE REPORT 


Chomping 
Machine 
Chews Up 
Yard Waste 


By E. F. LINDSLEY 
PS Midwest Editor 


Disposing of leaves, hedge trim- 
mings, pruning trash, and garden re- 
mains can be one of the homeowner’s 
toughest challenges. Strict anti-burn- 
ing codes preclude traditional bon- 
fires; garbagemen balk at awkward 
curbside brush heaps; and skulch-pit 
disposal is ugly and invites vermin. 

Now Sears offers a refined version 
of the old mulcher, beloved by organ- 
ic gardeners, that chews up almost 
any yard or garden leftovers. Then 
it either disperses the waste or spews 
it neatly into a vinyl bag. no garbage- 
man could reject. Of course, if you 
need mulch, the material is ideal for 
that. In general, 10 full baskets of 
bulky matter reduce to two baskets of 
easily managed choppings. 

Take a look at one of these Sears 
Shredder-Baggers, available in 314- 
and six-hp models. You'll find a ma- 
chine designed with rare forethought. 

Grasp the handle and tip the unit 
a bit. Lightness and balance make it 
easy to trundle about the yard. 

Loosen the black knob on the left 
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Manageable bag of choppings is ready for 
curbside pickup. Punctures in vinyl bag 
testify to vigor of shredder's discharge. 
22 | POPULAR SCIENCE 


side and you can lift off the entire 
hopper for access to the shredding 
compartment. This can be handy if 
you dump a roller skate in with the 
leaves. Then, to get at the cutters 
when they need sharpening, loosen 
four wingnuts: Engine, deck plate, 
and blades lift free easily. 'This sim- 
plifies cleaning and winterizing. 

To bag chomped waste, you need a 
special attachment. The basketball- 
hoop-size bag gripper secures to the 
shredder housing with a single nut. A 
bag lip tucks through and around the 
hoop like a stocking rolled on a gar- 
ter. When you crank up the engine, 
the air blast distends the bag to 
whale-mouth the chomped material. 

How it performed. In tests, I noted 
that debris left the discharge chute 
with enough zip to produce punctures 
in the bag. Perhaps this only occurs 
if you're chopping old barberry-bush 
cuttings, as I was. But if you find 


punctures a problem, a heavier-duty 
sack would be indicated. 
In tests without the bag, the force 
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nance. Hoop in front is special attachment 
that supports bag in open-mouthed position. 


of discharge and the fineness of the 
choppings gave such widespread dis- 
persal into the grass that the deposit 
was practically invisible. By moving 
or re-aiming the machine occasional- 
ly, a considerable amount of waste 
can be made to simply disappear. 

I tested the six-hp model. If you're 
one of the many people who've often 
been disappointed in the capacity and 
performance of power equipment, this 
shredder merits your attention. Al- 
though obviously not as powerful as 
the big tree-limb choppers used by 
road crews, this outfit will chew up 
some pretty hefty brush cuttings with 
nothing more than a belch from the 
exhaust and an enraged snarl. 

If you don't need heavy-duty dis- 
posal, you'll find the 3'!5-hp model 
well suited to handling leaves and 
garden trash and to making mulch. 

Clearly, equipment with these ca- 
pabilities deserves respect. Rocks or 
solid objects should never be dumped 
in the hopper, but an adjustable 
shield does provide some protection. 
It is also clear that the line of dis- 
charge is not a place to stand. 

Probably the greatest hazard in use 
is the temptation to hand-feed stuck 
material just a bit farther down the 
hopper. Brush cuttings, particularly 
the thorny type, tend to hang and 
need prodding. But use a stick! In 
30 minutes, the cutters nibbled my 
six-foot pine slat down to two feet, 
which was as far as I cared to go! 

Sears has some very good operat- 
ing and safety instructions for these 
machines; they should be heeded. 

All in all, the Shredder-Bagger im- 
pressed me as one of the most satis- 
factory pieces of equipment I've seen 
in a long time. And it fills a real need 
in the face of today's waste-disposal 
problems. The two-blade 315-hp mod- 
el lists at $117.95, the three-blade 
six-hp model at $179.95. The bagging 
attachment sells for $3.95; vinyl bags 
are 10 for $2.29. Gs) 


Let us show 
ow to play the guitar 


f P 


(or any of nine other popular musical instruments) 


Yearn to play music? We'll teach you 
with lessons we send you by mail — 
for far less than the $4 to $10 an hour 
a private instructor might charge you. 


The same things a private instructor 
would show you in person, we show you 
with words and pictures (see sample 
above). And like a good private teacher, 
we teach you to play the right way — by 
note, from regular sheet music. 

How do you know you're doing things 
correctly? Easy. A lot of the tunes you'll 
practice first are simple songs you've 
heard many times. Since you already 
know how they're supposed to sound, you 
can tell immediately when you've “got 
them right." 

By the time you go on to more ad- 
vanced pieces, you'll be able to tell if 
your notes and timing are right, even 
without being familiar with the songs. 
Sooner than you may think, you'll be able 
to play whatever kind of music you like. 
Popular. Classical. Folk music. Dance 
songs. Hymns. 

You learn at your own pace. And the 
cost 1s low. Tuition for the entire course 
comes to just pennies a day. 

Thousands have learned this conven- 
ient way. Why not you? Learn more by 
mailing coupon for our free booklet, Be 
Your Own Music Teacher. Free Piano 
"Note-Finder" also included. No obliga- 
tion. No salesman will call. U.S. School of 
Music. Estab. 1898. Lic. by N. Y. State. 


EI upper 


EL U.S. School of Music, 
£227 Port Washington, New York 11050 


I'm interested in learning to play the in- 
strument checked below. Please send me, 
FREE, your illustrated booklet, Be Your 
Own Music Teacher and a free '' Piano Note- 
Finder.” I am under no obligation. Check 
the instrument you would like to play: 
(check only one) 


[] Piano O Steel Guitar O Accordion 
O Guitar C] Saxophone [] Mandolin 
[] Organ- pipe, O Violin O Clarinet 
electronic, reed C] Ukulele 
Print 

Name Age NK 
Address. — 

City 

State Zip. 


Accredited Member National Home Study Council. 
©1969 U.S. School of Music A-152-C 
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l 1000's high pay “Big | 

y E neama 
tom men, uon in Accounting. lobs apenn FREE 
"ACCOUNTING CAREER KIT." No salesman T) YO 


city STATE — ZiP 
; NORTH AMERICAN SCHOOL OF ACCOUNTING, Dept. pt. 14182 
Member, National Home Sindy Cauncil « 4500 Campus Dr., perti Beach, CA. 92063) 


“o ELECTRONICS 


.T.I. raining leads as 
Tiana. engineers, to pecial ists in e com. 
Saumtcetions, lided miss TT computers, 


zadar, automation, Basic & advanced courses. 
Engincering Te chnolory nan 
ORY curricula both ‘available, Assoc, de- 
cri 20 mos, B.S. obtainable, .I. Ap- 
proved. Start Sep Fe orms, eum pum 
5S. grndunte or Edi “Catalog 


VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT $.. VALPARAISO. IND. 46383 MM 
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Electronic Tech- 


Not a mini-saw with mini-power . . 
| lightweight with more than twice the power of some mini- 
saws... plus deluxe features if found in competitive saws 
would cost as much as $50 more. 


| Hough it.. 


Rough it 


the DREAMER way. 


. in Dreamer comfort 


anywhere you travel, Choose from | 


the versatile pick-up campers, 


chassis mounts, or the beautiful new 


Dreamer travel trailers, All built 


| and backed by Borg-Warner. 


DRERITIER zx 


Write today for free literature and 


name of nearest Dreamer dealer. 


TRAVEL INDUSTRIES, INC. 


Dept. P-1, Box 108 
Oswego, Kansas 67356 


Ro Wait — 


. but a top performance 


Features like—Stihl’s patented AV antivibration system with 
| built-in shock absorbers for smoother, easier cutting with 
| less fatigue—a super-silent muffler—automatic chain oiling 


satisfy the professional. 
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with adjustable quantity control—a Mahle life-time cylinder 
—and an oversize fuel tank for longer, uninterrupted cutting. 


See the new STIHL 030AV Deluxe—the saw that is light 
enough for the occasional user and powerful enough to 


194 Greenwood Ave., Midland Park, N. J. 07432, Code 201-445-0890 
7364 Lee Industrial Boulevard, Mableton (Atlanta), Georgia 30059, 


23962 Clawiter Road, Hayward Califórnia 94541, Code 415-785-9100 
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Piezoelectric 
Lighter 


® No flint 
® No wick 
® No kidding 


Not the eternal flame, quite, but 
a step in the right direction. 
That’s this new Maruman lighter 
from Japan. 

Fueled by butane, the new light- 
er uses an ignition system that pro- 
duces a spark electrically, dispens- 
ing with flints that wear out, and 
wicks that burn down. Yet it has 
no battery to run down. 

How does it work? By piezo- 
electricity—electric current gener- 
ated when certain crystalline mate- 
rials are struck or strained in the 
right way. (Ceramic phono car- 
tridges use this principle to con- 
vert stylus motion, induced by the 
wiggles in a record groove, into 
electrical signals that drive your 
amplifier. ) 

When you flick on the Maruman 
lighter, you trip a small hammer 
that strikes a piezoelectric ceramic 
element. The electric charge pro- 
duced is led to a metallic arrow- 
head (you can see it in the photo) 
focused on the center of the butane 
jet (released when you start the 
whole process). A spark jumps 
from the point and ignites the bu- 
tane—every time. 

Consolidated Cigar Corp., dis- 
tributors of the lighter in the U.S., 
say independent tests showed that 
it lit 12,000 times in 12,000 strikes. 
(That's about seven years’ average 
usage.) Our resident lighter tester 
reports the only times the Maru- 
man failed to light, it was in a stiff 
breeze.—Arthur Fisher 
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Now...a new way to get stereo tape cartridges — at great savings! 
CPP qa wv As your introduction, choose 
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when you join now, and agree to purchase 
as few as six additional cartridges during the 
coming year, from the more than 600 to be offered 


YES, THAT'S RIGHT! You may have any 5 of the best-selling 
8-track cartridges shown here—ALL 5 for only $1.00! 
That's the fabulous bargain for new members who join now 
and agree to purchase as few as six additional selections 
in the coming year. 


As a member you will receive, every four weeks, a copy 
of the Club's buying guide. Each issue offers scores of 
different cartridges to choose from—the best-sellers 
from over 50 different labels! 

If you want only the regular selection of your main 
musical interest, you need do nothing — it will be shipped 
to you automatically. Ür you may order any of the other 
cartridges offered . .. or take no cartridge at all... just 
by returning the convenient selection card by the date 
specified. What's more, from time to time the Club will 
offer some special cartridges which-you may reject by 
| L | returning the special dated form provided . . . or accept 
E Engelbert | P o cr m JAM NA | a ! ci =J I| CARPENTERS | by doing nothing. Nun 

RI | | n | CLOSE TO You |, YOUR OWN CHARGE ACCOUNT! Upon enrollment, we will 

| , : open a charge account in your name. You pay for your car- 

tridges only after you've received them—and are enjoying 

them. They will be mailed and billed to you at the regular 

Club price of $6.98 (some special cartridges somewhat 
higher), plus a mailing and handling charge. 

FANTASTIC BONUS PLAN! Once you've completed your en- 
rollment agreement, you'll get a cartridge of your choice 
f — BI —€— [RES (plus qo id th ane piii M ay n = 
qM æ — E ridges you buy! That's like getting a o discoun 
i KENNY ROGERS & “THE eer ae Burt Bacharach CROSBY, STILLS from regular Club prices on all the 8-track cartridges 
Bampa aian WILLIAMS | BUTCH CASSIDY AND | Bie UPR you want... for as long as you want! 
|| Tell It All Brother i cater Gaul | 1 m SUNDANCE KID | | DALLAS TAYLOR EX E ! 
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SEND NO MONEY NOW! 
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| My main musical passo is (check one box only): | 
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Detroit Report... 


Chrysler full- size cars. 


ODIES on the '72 Plymouth, Dodge, and 


Chrysler wanted them for 


"71, but the body program was put off when the money 


pinch hit the company in 1970. 


The new big cars will 


follow the styling trends of the present Chargers and 
Satellites, with a sporty theme for the two-doors and 
a more conservative appearance for the four-door 


models. 


In addition, the Imperial will be integrated 


into the regular Chrysler line as the top model. 


Ford will switch from unit to frame-and- 
body construction on all Torino and 
Montego lines for 1972. The intermedi- 
ate cars will be built on two wheelbases: 
114 inches for the two-doors and 118 
inches for the four-doors. The frame 
used on these cars will be a smaller ver- 
sion of the Galaxie chassis, complete 
with a similar energy-absorption front 
end. Suspension will feature coil springs 
on the rear wheels, replacing the leaf 
springs of present models. In an unex- 
pected move, Ford will build the 1972 
Continental Mark III on the same chas- 
sis as the Torino, a change that will 
make the most prestigious Ford product 
smaller, lighter, and better suited to to- 
day's driving conditions—without sac- 
rificing the luxury-car status of the Con- 
tinental. 


That $1 safety car General Motors is 
building for the government is still top 
secret, but some details are leaking out 
of the Tech Center where it is being 
created. The car will have 50-mph sur- 
vivability, which means that passengers 
can expect to survive a 50-mph head-on 
collision in the car without serious in- 
jury. Two keys to the safety car's pro- 
tection system are a complete air-bag 
system and a scientifically structured 
front end that will spread the force of a 
crash evenly over the total amount of 
time of the crash. In addition, GM will 
make the car strong enough to withstand 
a 70-mph rollover without collapsing 
the roof. How will this be accomplished? 
A new type of roof will be used on the 
car—a cantilevered design that will pro- 
vide both futuristic styling and a great 
amount of visibility, at the same time 
furnishing the strength necessary to pro- 
tect passengers. The only thing conven- 
tional on this car is its off-the-shelf pis- 
ton engine. 


Foreign car sales in the U.S. have taken 
an ominous twist, one that could spell 
doom for many popular U.S. name- 
plates. The new twist is the trend on 
the part of U.S. manufacturers to bring 
in foreign cars to sell in established deal- 
er networks. This is giving a tremendous 
boost to import car sales, while at the 
same time cutting into sales of American 
cars. The number of U.S. car dealers 
with foreign-car hookups nearly equals 
the number of dealers that handle U.S. 
cars exclusively. And the group that in- 
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cludes Buick-Opel, Dodge-Colt, Plym- 
outh-Cricket, and Mercury-Capri mav 
soon be joined by Oldsmobile, if plans to 
import Vauxhall are followed through. 
Vauxhall is a General Motors line of 
cars made in England. Olds has been 
told Vauxhall is the only small car it can 
handle at this time. The company turns 
thumbs down on all proposals for a U.S.- 
built mini. 


Ford styling changes for 1972 could be the 
most extensive of any in the industry. 
lorino and Montego will get all-new 
bodies to go with the new frame-and- 
body construction. Two-door models 
will have a semi-fastback roofline simi- 
lar to comparable GM cars—so similar, 
in the case of Torino, that the car looks 
almost identical to the F-85 from the 
rear. Torino’s grille is a rounded rec- 
tangle set in the center of the front end 
similar to LeMans’. Dual headlights are 
separated from the grille by a frame of 
sheet metal. Montego’s grille is a scaled- 
down version of the big Mercury’s, fea- 
turing horizontal chrome bars across the 
grille and behind the headlights. Turn 
indicators are set flush in the leading 
edges of the front fenders. ‘Though the 
Continental Mark III chassis is com- 
pletely new, its front appearance is only 
slightly modified. One major change has 
the grille extending below the top bar of 
the bumper. Hidden headlights have 
been retained. 


General Motors originally planned to re- 
style its A-body cars and their deriva- 
tives for 1972, but, because of the strike, 
made some last-minute changes. GM’s 
Chevelle, LeMans, Skylark, and F-85— 
along with the Monte Carlo and Grand 
Prix—were affected. At one point dur- 
ing the strike, GM canceled all the bodv 
dies that it had ordered for the new mod- 
els. After the strike, the company tried 
to reinstate the 1972 program, and a 
partial reinstatement was made. How- 
ever, the problem was further compli- 
cated by government safety regulations, 
especially the requirements for front- 
end crash protection. If introduction of 
A-body changes were delayed until 1973, 
GM would be one year behind on its 
schedule to meet these requirements. 
And if the safety requirements couldn’t 
be met, none of these cars could be sold 
in the U.S. The net result is that GM is 
striving to get all the A-body dies into 


production during the 1972 model year— 
even if their debut is delayed past the 
traditional introduction season. 


Small sporty cars are in the sales dol- 
drums, but Detroit plans some surprises 
in 1973 to bring back the glamor that 
this market once knew. Chrysler’s plans 
are in line with current industry think- 
ing on the sporty cars: The 1973 Barra- 
cuda and Challenger will be much small- 
er than present models, shorter in length 
as well as narrower, though the wheel- 
base will remain the same. The Chrys- 
ler sporty cars will be built on the 
compact Valiant body instead of the 
intermediate Satellite. Chrysler thinks 
the sporty cars have gotten too big. 
grown out of their original prime mar- 
ket. General Motors acted first, with 
the Camaro and Firebird. Now Ford 
intends to shrink their Mustang and 
Cougar when the next major changeover 
is due. Will the change mean a lower 
price? Not likely, but it could keep the 
price of the pony cars from rising even 
further. 


Those new crash-resistant bumpers will 
start showing up on a few 1972 models 
and may be installed across the board on 
all 1973 cars. All companies are expect- 
ed to use shock-absorber-type devices to 
cushion the force of front-end crashes. 
Engineers are aiming for a no-damage 
bumper in collisions up to 7.5 mph, but 
the first designs will absorb only a five- 
mph barrier crash without need of re- 
pair. You'll be able to spot the crash- 
protected cars by the outward projec- 
tion of the bumpers in the front and the 
rear of the cars. The projection will 
reach a maximum of six inches past the 
end of the sheet metal. When there is a 
collision, the bumpers will retract back 
as far as the fenders, then extend auto- 
matically outward—back to their original 
position. Some kind of rubber covering 
is a must on the extreme surfaces of the 
bumper to avoid metal scratches and 
chrome chipping. Eventually, cars will 
have bumpers that automatically extend 
12 inches farther out as the speed of the 
car rises above 30 mph, then retract to 
normal position as the car slows down. 


Are there small cars in Cadillac’s future 
plans, too? Could be. Caddie owners 
were recently sent a long questionnaire, 
testing sentiment on smaller luxury cars 
in Cadillac’s price range. Word around 
Detroit is that Cadillac is taking a long 
look at the continuing success of the 
high-price but compact Mercedes-Benz 
and wondering if it should cover that 
part of the market, too. Insiders see one 
proof of customers’ disregard for in- 
terior room in the sales of Eldorado. Its 
rear seat has much less leg space than 
Cadillac sedans, yet buyers are willing 
to pay the extra price. Actually, the 
Mercedes-Benz sedans have as much 
interior room as some big American cars, 
even though exterior dimensions are 
close to those of a ance. Nova. 


Detroit Editor 
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outboards 
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This new 
Johnson 50 
packs more 
performance 
into less 
space than 
any mid- 
range out- 
board motor 


Ever 


The striking silhouette of the all new 
Sea-Horse 50 is the result of even 
more dramatic interior innovations. 


LOOP-CHARGED ENGINE 


This two cylinder Johnson is Loop- 
Charged, which means that fuel is 
brought in and exhaust 
pushed out in one 
continuous power loop 
through a series of 
aimed ports. Our 
design employs 
lighter, cooler 
running flat- 
topped pistons 
and domed 
combustion 
chambers. It's 

a hot idea from 
Johnson that 
increases 
horsepower, 
decreases weight 
and fuel consumption. 


PRESSURE-BACK RINGS* 
Johnson's unique Pressure-Back ring 
helps to seal the com- 
bustion chamber by 
using compression 
.. to force the ring 
against the cylinder 
wall. One Pressure- 
Back ring seals so 
well only one addi- 
tional compression 
ring is needed on 
each piston. This 
reduces friction and 
engine wear and im- 
proves fuel economy. 
There's a new fuel- 


| 1 —- . ("Patent Applied For) 
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saving fuel system too, which com- 
bines a pair of newly designed 
carburetors with straight-in fuel induc- 
tion and no fuel trapping pockets. 
Fuel "puddling" is eliminated so there 
is no need for overboard fuel drains. 


NEW C.D. IGNITION, LONG-LIFE 
PLUGS 


| ‘it The soild state 
S d. Capacitor 


Discharge 
ignition 
system is 
a new 
magnetic 
controlled 
type. There 
are no moving 
mechanical parts 
— no distributor, no 

belts, no breaker points. It will even 
provide ignition for the engine with- 
out the battery. The spark plugs are 
a new surface-gap type with tungsten 
alloy electrodes. They should provide 
up to 1,000 hours of use in this engine. 


NEW DUAL PATH COOLING, 
NEW TUNED EXHAUST 


The cooling system is both tempera- 
ture controlled and (for the first time) 
pressure controlled. A thermostat is 
in control at low speeds, keeping the 
engine warm for smooth running and 
fuel efficiency. At higher speeds, a 
companion pressure valve opens, 
greatly increasing water circulation. 
The engine runs appreciably cooler 
at full throttle than it does at idle, so 

| you get more 
power at the 
high end and 
increased 
engine life. 


Exhaust-tuning 
is artfully 
achieved with an 
internal, closed 
end megaphone 
system. It 
requires little 
| more space 
ZYL than an untuned 
exhaust but 
the results 
are far different 
— more power on 
less fuel. The 
exhaust finally (and quietly) exits un- 
derwater through the prop hub. 
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FAST COMPANY! 


POWER SHIFT 
! Power shifting is standard 
equipment on this motor, 
along with our exclusive 
single-lever remote 
control which combines 
the key-switch, choke 
and throttle. Our 
power shift is 
a unique com- 


bination of 

<< hydraulic 

lA and electric 

Gb power which 

@ gives you 

| effortless 

x but positive 
~~ 

QI control of 


forward, neutral and reverse. 


HYDRODYNAMIC LOWER UNIT 


When you view it head on our gear- 
case is slimmer than any you've ever 
seen on a 50 hp motor. The hydrody- 
namic shape was designed by John- 
son engineers (and confirmed by 
computers) to minimize turbulence 
and drag forces. 


Our 50 also has the lowest gear ratio 
(.375) in high horsepower outboards. 
That's to give you plenty of power for 
ski starts in deep water and planing 
big loads fast. You can choose from 
eight standard props or six high per- 
formance props as optional extras. 


From idle to full throttle, this outboard 
is a new experience even though 
some of its revolutionary concepts are 
offered in other models in our line. 
Our popular Sea-Horse 60-hp pio- 
neered Loop-Charged combustion 
and Pressure-Back rings. Our mus- 
cular V-4's introduced tuned exhaust, 
straight-in fuel induction and the low 
profile powerhead. But no other out- 
board — in our line or anyone else's 
— offers so much of tomorrow, today. 
So if you're considering any outboard 
motor over 25-hp, get acquainted first 
with the new 1971 Johnson 50. Only 
then can you measure the relative 
newness of other outboards. Your 
Johnson dealer is showing this motor 
right now. Stop in soon. Or write for 
free catalog: Johnson Motors, Wau- 
kegan, Ill. 60085, Dept. PS-271. 


SEE ALL THE NEW JOHNSONS — 


2 TO 125 HP. E 
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FIRST IN DEPE NDABILITY, Division Outboard Marine Corporation 


Recreation 
Roundup 


...on the move with PS 


By HERBERT SHULDINER 


Ecology and recreation—do they mix? 

An intriguing development in the con- 
tinuing dialogue on this important ques- 
tion was aired recently by two New York 
forestry researchers, reporting on their 
efforts to prevent the erosion of moun- 
tains apparently caused by hikers and 
mountain climbers. 

E. H. Ketchledge and R. E. Leonard 
launched a project to do something 
about it after observing the "conflict be- 
tween man and nature" in the Adiron- 
dack high country. They found that the 
summits were being “trampled to death 
by the ever-increasing trespass of moun- 
tain climbers." 

Interestingly, the scientists refrain 
from outbursts against outdoorsmen who 
cause such damage. Instead, they have 
launched a study aimed at finding vege- 
tation that can take hold on the summits 
and resist the punishment caused by 
hiker’s boots. “If we can't slow down the 
flow of recreationists to the summits (a 
question that should remain open and 
debated) then what can the ecologist do 
to lessen the human impact on these few 
alpine jewels? The answer, obviously, 
lies in countering the ecological degrada- 
tion inflicted upon the landscape." 

It's refreshing to hear from ecologists 
who do more than just beat their breasts 
about man's intrusion on wild areas. It 
might be more beneficial to the environ- 
ment if other ecologists, who have been 
urging the federal and state governments 
to post a "Keep Out" sign aimed at 
snowmobilers, ATV and minibike driv- 
ers, instead did what they could to find 
ways to accommodate these pursuits 
without irreparable harm to nature. 

Meanwhile, when you're up there, 
don't pull up the mountain flora. We 
can make the experts' job easier to do. 


Golden Eagle Passports 


One of the best recreation buys around 
is a little more expensive this year, but 
it’s still a bargain. The Department of 
Interior's Golden Eagle Passport, now 
on sale, has had a price boost to $10—an 
increase of $3 over last year. But it can 
be used for an unlimited number of vis- 
its to federal parks and forests. What's 
more, the revenues from Golden Eagle 
Passport sales are used to acquire and 
develop new recreation areas. You can 
get your Passport from Bureau of Out- 
door Recreation: P.O. Box 7763, Wash- 
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New streamlined motor home has front-wheel drive 


The Discoverer 27 was previewed recently by Semon E. Knudsen (left) 
former president of Ford Motor Co. and now chairman of Rectrans, Inc., 
which makes the sleek new land yacht. The vehicle's styling allows the 
driver to sit low and ahead of the front wheels, just slightly higher than 
the driver's position in a car. Front-drive chassis makes possible the low 
profile without sacrificing headroom. A 455-cu-in. V8 Oldsmobile engine 
powers the motor home. Wheelbase is 180 in.; overall length is 2714 ft. 
Four-wheel power disk brakes are standard. 
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Discoverer's floor plan reveals spacious living quarters and sleeping space for four. 


ington, D.C. 20044, and at many federal 
parks and recreation area offices. 


Promoting leisure time 

Need help in finding a hobby or get- 
ting more out of the one you already 
follow? A brand new national organiza- 
tion called GOAL might be something 
that can help you find it. The name, 
which stands for Guidance on Active 
Leisure, gives members scientific coun- 
seling aimed at developing spare-time 
interests which are suited to their indi- 
vidual personalities. 


The group will introduce you to peo- 
ple with similar hobbies and help you 
find leisure-related products. It also 
offers discounts on leisure products, 
books, and services. Among the hobbies 
are hiking, ham-radio, fishing, and golf. 
Members receive a catalog describing 
leisure-related products and services. 
You're also sent free hobby magazines 
and the organization's newsletter. A 
consultation service is available. Mem- 
bership information is available from 
GOAL, 222 W. Osborn Rd., Phoenix, 
Ariz. 85013. 
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specially priced 
special models? 


The pickup that 
works like a truck, 
rides like a car. 


Now, for a limited time, your Ford Dealer is 

offering special value "Explorer Special" pickups. 

They are available with a choice of four equip- 

ment packages, bringing you special savings on air 

conditioning, power steering, Cruise-O-Matic 
transmission, and much more. And all are equipped 
with the better ideas that make every Ford pickup 
the better buy: 
Biggest cab of any pickup. Combined headroom, 
legroom, shoulder room and seat-height dimen- 
sions exceed those of any other pickup cab. 
Exclusive Ford Twin-l-Beam 
independent front 
suspension. Wheels step 

; over bumps independ- 


ently to smooth the ride. #4 


Levelest, quietest ride of them all. Virtually no 
nosedive on braking, less sidesway on curves. 
Independent tests proved Ford is quieter than all 
other leading pickup makes. 


A better idea for safety: 
Buckle up. 


i "/ 
Most luxurious. Explorer Specials offer a choice 
of three color-keyed interiors with harmonizing 
"Random Stripe" seat material. Many special fea- 
tures are included or available at special savings. 
I-beam front axles. A Ford exclusive. Both axles 
are drop-forged l-beam design. Everybody's big 
trucks use l-beam front-axle design for greater 
strength. 


Radius rods help hold alignment better than any 
other front suspension system. Only Ford pickups 
offer radius rods. 

Self-energizing brakes stop quickly, smoothly, 
with little pedal pressure. Self adjusting for lower 
service costs. 


Welded, instead of bolted, pickup box stays 
strong, resists working loose, means greater quiet- 
ness, less chance of rust. 

Leaf-type rear springs, like all big trucks use, for 
better stability. Exclusive Flex-O-Matic rear 
suspension, standard on F-250 and with heavy-duty 
springs on F-100, keeps the ride smooth, with 

or without a load. 

See your Ford Dealer for a value-packed, value- 
priced Explorer Special! 


FORD PICKUPS 
Limited time only. 


Limited production Explorer 
Special models now 

available, but you 
must act now! 


Science 
Newsíront 
Last-minute news 

and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Life in outer space? 

A series of exciting finds in the 
depths of interstellar space has been 
capped by a momentous discovery on 
Earth—all pointing to the possibility of 
life in space. Over the last few years, 
radio astronomers have been rapidly 
identifying a whole string of organic 
chemical compounds in interstellar dust 
clouds. These chemicals include formal- 
dehyde, cyanoacetylene, and, most re- 
cently, methyl alcohol. All are build- 
ing blocks of the amino acids—highly 
complex substances that form the pro- 
teins on which Earth life is based. Sci- 
entists have long speculated that life 
on Earth may have evolved from a 
primordial “stew” of such organic chem- 
icals quite early in our atmosphere's de- 
velopment. 

Now, amino acids themselves have 
been found in a visitor from space—a 
4.5-billion- year-old meteor that fell near 
Murchison, Australia in September 
1969. The discovery was made by Dr. 
Cyril Ponnamperuma and colleagues at 
NASA's Ames Research Center in Cali- 
fornia. The Ames group identified 16 
amino acids, of which five are found in 
living cells on Earth. Previous reports 
of amino acids in meteorites have been 
heavily discounted because of the like- 
lihood of biological contamination. But 
analysis of the crystal structure of the 
Murchison compounds shows conclu- 
sively, according to Dr. Ponnamperuma, 
that they cannot be of Earthly origin. 


The day of practical magnetic-bubble 
devices has moved closer with the new, 
experimental shift register shown here. 
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Human speech is hand-tailored for use by talking computers 

Using a wheeled “mouse” that senses its own coordinates, L. R. 
Rabiner of Bell Labs listens as he changes the pitch curve of a spoken 
sentence. The new pattern appears on a screen and enters a synthetic- 
speech memory bank. Its part of a new way to make telephone- 
system talking computers sound more natural. 


Magnetic bubbles are tiny magnetized 
regions in certain materials. They can 
be manipulated at will around circuits 
and can thus store information, switch 
signals, and perform computations in a 
very small space [see “The Strange 
World of Magnetic Bubbles,” PS Feb. 
70]. The bubbles in the photo are 
0.0003 inch in diameter. Scientists at 
Bell Labs, where this new technology 
is being developed, hope that the bub- 
bles will some day do the work of a con- 
ventional computer in a piece of ma- 
terial the size of a quarter. 


New data on quake effects 


Exactly how does a major earthquake 
affect modern, multistory buildings? Ex- 
perts now have an answer in precise 
terms. When an earthquake with a mag- 
nitude of 6.5 on the Richter scale hit 
the Los Angeles-Pasadena area in 1968, 
the swaying of 22 high-rise buildings 
was monitored by instruments that had 
been installed several years before. 
These accelerographs—basically pendu- 
lum devices that stay motionless until 
something sets them swinging—indicated 
that the normal vibration patterns for 
all the buildings in the group had been 
altered. The tallest building in Los An- 
geles—42 stories—swayed to and fro once 
every 3 to 3.82 seconds, slower than 
predicted. According to scientists at the 
National Oceanic and Atmospheric Ad- 
ministration, these results indicated the 
buildings reacted fairly well during the 
quake, unlike the very stiff structures 
of earlier construction. 


Seeing inside the body with sound 
Live TV pictures of soft-tissue organs 
lying deep within the body have been 
made without X rays for the first time. 
Announced by Dr. Melvin Sikov of Bat- 
telle-Northwest, the new ability to “see” 
inside living tissue actually depends on 


high-speed sound waves used in a tech- 
nique called acoustical holography [see 
"Seeing With Sound,” PS Jan. '70]. The 
imaging process is similar to laser ho- 
lography, except that sound waves in- 
stead of light waves are used because 
they can pass through solid objects. The 
real-time TV images showed the inside 
of a rabbit kidney and intestine, and 
clear shots of a human fetus. Examina- 
tion of an unborn child—without the 
hazard of exposure to X rays—is prob- 
ably the most exciting potential medi- 
cal use for the new technique. 


Ultimate in night vision 


Lu 
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This formidable object not only per- 
mits soldiers in the field to spot targets 
night and day but calculates their range 
as well. Called IOS for Integrated Ob- 
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Spend a milder moment 
with the quiet taste of Raleigh. 


A special treatment sottens the tobaccos tor a smoother, milder taste. 
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A valuable extra...the famous Rae coupon 
on both Raleigh Filter Kings and Filter Longs. 
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Free Gift Catalog, Macer 


Write Box 12, Louisville, Ky. 40201 
_ as (BROWN A WILLIAMSON TOBACCO CORF 


Nothing: soothes and hile 
heal, dry, chapped lips 
better than Chap Stick Lip 
Balm. Or does a better job 
of keeping lips good looking 
and comfortable all winter 
long. 

What you do with your lips 
is your business. How you 
care for them is ours. sas 


MILLER- MORTON COMPANY, Richmond, Virginia, A Subsidiary of A. H. Robins Company - 


ROORENS RUSTED NUTS, BOLTS, PARTS 


LIC 


7 eas r, LEARN 
i MEAT CUTTING 


Irain quickly in 8 short weeks at Toledo 
for a bright future with security in vital 
meat business. Big pay, full-time joba = 
HAVE 4} PROFITABLE MAREE OF 
YOUR OWN! Time payment aie avalle- 
hie, Diploma given, Job help. Thousands 
M successful graduates, OUR 48th YEAR! 


" end for new illustrated FREE 
talog. No obligation. blg ue 


NATIONAL $ MEAT CUTTING 
Dept, Sit. Toledo. "Ohio 438604 


BUY AND HOLD 
U.S. SAVINGS BONDS 


Keep out wind, 

dust, rain, snow : : 

with the easy-to-install AP 334" 
M-D rugged aluminum threshold. 
Tough vinyl insert stays put to 
give perfect seal. See all the 
quality M-D thresholds at your 
Hardware or Building Supply 


to Stain Wood 


A1 — Deft wood stains are now 
lh. packaged i ina handy “Dandy 
mh. Dauber.” This 2-oz. plastic 


dealer or write direct. squeeze- stain bottle has a felt tip 
| applicator for easy wood staining. | 
Perfect for small jobs, arts, crafts or 


MACKLANBURG-DUNCAN CO. 


Box 25188 Dept. P || 
Oklahoma City, Okla. 73125 U.S.A. 


ie Select a wood tone— Walnut, Cherry, 
Salem Maple, Fruitwood, Modern Walnut, 
Mahogany or a beautiful new decorator color— 


Pagan Gold, Balboa Blue. At dealers or write 
direct. Price $1.00 ppd. Tax Incl. No C.O.D.'s 
please. Deft Inc., Box 3669, Department PC, 
Torrance, California 90510. 


Dandy" Way - 


Redwood, Cranberry, Pumpkin, Avocado, | 


Science Newsfront 
[Continued] 


servation System, the device, made by 
RCA, combines binoculars, an image 
intensifier, and a ruby-laser rangefinder. 
It determines distances to multiple tar- 
gets simultaneously by emitting pulses 
of laser light and measuring the time 
they take to reflect back from the target. 


Taking Lake Michigan's temperature 


This steel tower, rising 25 feet above 


the waves of Lake Michigan, is a re- 
search tool to investigate a question 
that has long puzzled meteorologists: 
How much heat does the lake lose to 
the atmosphere each day, and what ef- 
fect does this loss have on the air and 
water? To find out, Argonne National 
Laboratory scientists studying pollution 
in the Great Lakes set up the tower 
about 2,000 feet offshore near Muske- 
gon, Mich. Instruments to measure wind 
velocity, temperature, and humidity are 
mounted at several elevations along the 
tower, and are connected to recorders 
on shore via underwater cable. The data 
collected will enable scientists to gain a 
better understanding of how thermal 
pollution affects the lakes. 


12,000 color shots—with b&w film! 


A fantastic portable camera that could 
take a half-hour color movie or 12,000 
color stills-on black-and-white film—is 
being researched at CBS Laboratories. 
It uses a system of electronic photogra- 
phy on which Dr. Peter Goldmark and 
an associate at CBS Labs have received 
a patent. One area of a "frame" on the 
b&w film would record the image pho- 
tographed; an adjacent area would reg- 
ister the color values of this image with 
a coded pattern. Cranking the film 
through the camera would produce a 
conventional movie, but the shutter 
could also be manually tripped 12,000 
times on one film load to give stills. 
After processing, the film spool could be 
played back, via a CBS Electronic Video- 
Recording (EVR) player attached to the 
terminals of a color TV set. Each frame 
on the film can be "frozen" on the TV 
screen—in color—for as long as desired. 
One obvious advantage of this new sys- 
tem, Dr. Goldmark said, is the perma- 
nence of the colors because they are en- 
coded on black-and-white film and so 
cannot fade. 


34 | POPULAR SCIENCE 


-- ad Ee Li — = = Oe a O Às 


=r 


Cast your ballot for a successful future! 


206 ICS COURS 


You get the widest choice from ICS—the 
most experienced and respected inde- 
pendent study school. Check the list. 
(Also available, programs tailored to 
your special needs.) You receive indi- 
vidual instruction, plus success-proved 


LEADERS IN THE ICS SUCCESS PARADE... 


Automohile Engine 
Tune-Up 
Introduction to 


dii Moped the IBM 
m/360 Computer 
Business Administration 
Accounting 

Civil Engineering 


Practica Electrician 


ACCOUNTING 


Accounting (L.S. A.) 

Accounting (Canadian) 

Accounting for Business 
Programmers 

Accounting for Man'g'm't 
Decisions 

Auditing 

Business Law (U.S.A.) 

Canadian Business Courses 

Cost Accounting 

CPA Review (U.S.A.) 

General Accounting 

Income Tax (U.S.A.) 

Industrial Accounting 

Junior Accounting 

Office Accourting 

Practical Accounting 

Public Accounting 

Small Business 
Accounting (U.S.A.) 

Starting and Managing a 
Small Bookkeeping 
Service (U.S.A.) 


ARCHITECTURE 
AND BUILDING 


Architectural Drawing 
and Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter- Builder 
Carpentry and Millwork 
House Planning and 
Interior Design 
Mason Painting Contractor 
Reading Arch. Blueprints 


ART 


Amateur Artist 

Commercial Art 

Commercial Cartooning 

Illustrating with Options: 

— Magazine 

— Advertising Layout and 
Illustration 

Interior Decorating 

Oil Painting for Pleasure 


ICS 


E I'm interested in a program of independent study. E 
International Send me, without cost, your booklet on the principles of success, 

B sample text demonstrating famous ICS method, and your catalog for BUG ; Ses TG B 

; rint name of course. See list. 
Correspondence gu i " 
| rs. 

Schools "Bá Age " 
Division of Intext Address 
ICS, Scranton, Pa. 18515 E City State Zip Code B 
Canadian residents: 5 
Send coupon to Scranton, B Occupation Employed by Working Hours A.M. to P.M. E 


Our affiliate in Canada 
will reply, 


Radio-TV Servicing 
Architectural Drafting 
High School Courses 
High School 
quivalency 

Refrigeration and 

Air Conditioning 
Aircraft and Power Plant 

Mechanics 


Show Card and Sign Prod. 
Show Card Writing 

Sign Painting & Designing 
Sketching and Painting 


AUTOMOTIVE 


| Automatic Transmission 


Specialist 
Automobile Air | 
Conditioning Specialist 
Automobile Body 
Rebuilding & Refinishing 
Automobile Engine 
Tune-Up 
Automobile Mechanic 
Automobile Technician 
Diesel-Gas Motor Vehicle 
Engines 


BUSINESS 


Advertising 
Business Administration 
Business Practice (Cond.) 
Canadian Business Course 
Direct Mail and Mail Order 
Advertising 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertising - 
Managing a Retail Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Exec. Management 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Bus. Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 
Analysis 


BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 

Sales Management 


BUSINESS: 
| SUPERVISION 


Advanced Management 


Basic Management 

Industrial Foremanship 

Industrial Supervision 

Management Salesmanship 
and Sales 

Modern Woman as a 
supervisor 

Personality Development 

Personnel-Labor Relations 
(U.S.A.) 


Supervision 


CHEMICAL 

Chemical Analyst 

Chemical Engineering 

Chemical Laboratory 
Techn. 

Chemical Process Equip. 
Design & Operation 

Chemical Process Operator 

Elements of Nuclear Energy 

General Chemistry 

Instrumental Laboratory 
Analysis 


| CIVIL ENGINEERING 


Civil Engineering 
Construction Eng'r'g Tech. 
Highway qe ined: Tech. 
Principles o Surveying 
Reading Highway B 3 die 
Reading Structural Bl'pr'ts 
Sanitary Engineering Tech. 
Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 


COMPUTERS 


Fundamentals of Computer 
Programming 

COBOL Programming 

Fortran Programming for 
Engineers =e 

Programming for Digital 
Computers 

Programming the IBM 
1401 Computer 

Programming the IBM 
System/360 Computer, 
Introduction 


DRAFTING 

Aircraft Drafting 
Architectural Drafting 
Design Drafting 

Drafting Technology 
Electrical Drafting 
Electronic Drafting 
Introductory Mech. Drafting 
Mechanical Drafting 


facts and theory you can apply immedi- 
ately. Mastery of subject is assured. No 


skimping. You earn your diploma. 


Why mark time when you can mark 
the coupon and get a fast, sure fix on 


your best course to success. 


Pressure-Vessel and Tank 
Print Reading 

Sheet Metal Layout for 
Air Conditioning 

Structural Drafting 


ELECTRICAL 
Electrical Engineering 
—Electronics Option 
— Power Option 
Electrical Appliance Ser. 
Electrical Appliance Ser. 
with Equipment Training 
Electrical Contractor 
Electrical Engineering Tech. 
Electrical Home Maint. 
Electrical Home Maint. 
with Equipment Training 
Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Industrial Electrician 
Industrial Maintenance 
Electrician —— 
Power-Line Design 
and Construction 
Power Plant Operator 
—Hydro Option 
— Steam Option 
Practical Electrician 
Practical Electrician with 
Equipment Training 
Practical Lineman 
Reading Elec. Blueprints 


| ENGLISH AND WRITING 


Better Business Writing 
English for Spanish (U.S.A.) 
Free Lance Writing for 
Fun and Profit 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Reading Improvement 
Short Story Writing 
HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 
High School College 
Preparatory — Arts 
High School els y Prep— 
ngineering and Science 
Preparatory Course for High 
School Equivalency Test 


MACHINE SHOP 
PRACTICE 

Grinder Operator 
Industrial Metallurgy 
Lathe Operator 


Machine Shop Inspection 
Machine Shop Practice 


| Metallurgical Eng r'g Tech. 


Multicraft Maintenance 
Mechanic 
Practical Millwrighting 
Reading Shop Prints 
Rigging 
Tool & Die Masing 
Tool Engineering Tech. 
Welding Engineering Tech. 
Welding Process 
MATHEMATICS 
Advanced Mathematics 
Math and Mechanics for 
Engineering Technicians 
Math and Physics for 
Engineering Technicians 
Modern Elementary 
Statistics 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 
Plant Mechanic 
Hydraulic and Pneumatic 
Power l 
industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 
Safety Engineering Tech. 
Tool Design 
Vibration Analysis 
and Control 
PETROLEUM 
Natural Gas Production 
and Transmission 
Oil Well Servicing 
Petroleum Production 
Operator 
Petroleum Production 
Engineering Technology 
Petroleum Refinery Oper. 
PLASTICS 
Plastics Technician 
PLUMBING, HEATING 
AND AIR CONDITIONING 
Air Conditioning 


| Air Conditioning Maint. 


Domestic Heating with 
Gas and Oi 
Heating 
Heating & Air Conditioning 
with Sew x 
Industrial Air Conditioning 
Pipe Fitting Plumbing 
Plumbing and Heating 
Plumbing & Heating Est. 
Practical Plumbing 
Refrigeration and Air 
Conditioning Servicing 


| 


5 


PULP AND PAPER 
Paper Machine Operator 
Paper Making Pulp. Making 
Pulp & Paper Eng 'r'g Tech. 
SECRETARIAL 
Clerk-Typist Commercial 
Secretary, Engineering 
Sec'y, Legal Sec'y, Medical 
Secretary, Professional 
Shorthand Stenographic 
Typewriting 


STEAM AND 

DIESEL POWER 

Boiler Inspector 

Industrial Building Eng'r 

Power Plant Engineering 

Stationary Diesel Engines 

Stationary Fireman 

Stationary Steam Eng'r'g 

TEXTILES 

ded and Spinning 
Laam Fig Finishing 

Loom Fixin 

Textile Designing 

Textile Mill Superintendent 

Textile Mill Supervision 


TRAFFIC 


Motor Traffic Management 
Traffic Management 


TV-RADIO-ELECTRONICS 
Cable TV Installer 
Electronics Technician 
Fundamentals of Electronic 
Computers 
General Electronics 
General Electronics with 
Equipment Training 
HI-FI Stereo and Sound 
System Servicing 
Industrial Electronics 
Numerical Control 
Electronics & Maint. 
Radio & TV Servicing 
Radio & TV Servicing with 
Equipment Training 
Solid State Electronics 
Telephony 


APPROVED FOR 
VETERANS FOR 
TUITION REFUND 


Accredited member 
National Home Study 


Council. 
Easy pay-as-you-learn 
plan. 


Special rates to members 
U.S. Armed Forces. 


B TAKE your FIRST STEP... 


. MAIL THIS COUPON TODAY—ICS, SCRANTON, PA. 18515 
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THE SKILLFUL DRIVER 
If Your Car 
Gets Into a Tailskid... 


The road has small patches of ice and snow but is gener- 
ally dry. You enter a left-hand turn at 40 mph and discover 
you're on glare ice. The tail swings out, aiming your car 
into the path of a truck coming the other way. What can 
you do? Above all, keep off the brake pedal. As long as the 
front wheels are rolling, you can steer, and that's what will 
save you. Braking would only lock them up. Now, turn 
right, quickly. If the skid gets worse, turn more, but be 
careful. Overcorrecting may swing the tail end the other 
way. The idea is to keep the front wheels headed where you 
want the car to go. Should you feed gas? If your car has 
automatic transmission, just keep a steady foot on the 
throttle. More gas will cause wheelspin; less can make the 
skid worse. If you have manual transmission, step on the 
clutch to get the wheels rolling—at the correct speed— 
when the skid is under control. Straighten your wheels 
and resume normal speed. But watch for the next icy curve! 
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PERSONAL-USE REPORT 
Dual-Power 
Work Light 


Built to heavy-duty industrial stan- 


_ dards to protect it against breakage, 
| this new fluorescent work lamp is 
: shock-mounted in a tough butyrate 


housing and sealed against oil, mois- 
ture, and explosive fumes. The light 


: output of its standard 15-watt tube is 
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equivalent to that of a regular 100- 
watt bulb. 

Its handy for both house and car. 
Around the house, it works on 115 
volts for exploring the attic, repairing 
appliances and plumbing, or lighting 
cookouts. But it also operates from a 
solid-state converter for emergency 
automotive use. And since it needs 
only 1.5 amps per hour, it's handy for 
campers and boaters. The converter 
works equally well on 6-, 12-, or 24- 
volt batteries. 

In tests, the Greenbriar Industrial 
Safety Light was dropped, shaken, 
stepped on, and even sprayed with a 
garden hose while it was operating — 
all without ill effect. The lamp alone 
costs $19.95. 'The converter is sold 
separately, and is about $20, too. You 
can buy both from the Greenbriar 
Mfg. Co., 10307 Detroit Ave., Cleve- 
land, Ohio 44102.—E. F. Lindsley 


An oilproof, 25-foot cord makes it easy to 
work on, under, or around any vehicle. 


QUAL eran ze 


When you see this 


brand name, you 
«now the equipment | 


has been tested and sini i by | 


a Sears Sports Advisory Staff 
member. Ted Williams, Chair- 
man, tested tnis boat personally. 
You know you can count on it for 
| quy, value and performance. 


Drill holes. Or swamp it with a full 
load of 570 Ibs. It stays afloat be- 
cause there's foam flotation built 
in under the seats. 

And it's more stable than other 
fishing boats. The hull design's the 
reason, It's unique for a 12-ft. boat 
A marine architect used adv anced 
hydrodynamic principles to do it. 

And this boat's built for fishing full 
time. It's one piece of fiber glass. No 
seams or rivets to leak. 

Ted Williams added his ideas, too. 
Bait well, measuring scale, rod and 
nook holders—all built in the boat. 

The "Gamefisher," In a Sears 


sports Center. Or Sears Catalog. 


FREE FISHING CATALOG. For a free copy of Sears 
1971 Fishing and Boating Equipment Catalog, 
mail coupon to: Sears, Roebuck and Co., Dept. 
139-Q2, 925 S. Homan Ave., Chicago, Illinois 60607. 
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home of the fed Wi liams brand 


Today's compacts give great 
value—but don't expect Cadillac 


luxury and performance 


if 
j 


is 
zT 


The Maverick and Hornet roll 
past the Valiant (at left) on the 
rain-slick asphalt of the test 
track on a wintry day. 
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The 71 COMPACTS: 
Good Basic Transportation 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor PHOTOS BY A. J. HAND 


j m three compact cars are 
among America's top-selling mod- 
els, and have been for a year. 'The 
reasons are simple: 'They are rela- 
tively inexpensive to buy and to 
run. They are true to the original 
concept of the compact car—they’ll 
carry a big-car load, and smaller 
overall dimensions make them han- 
dier in city and suburban driving. 


They are easy to drive for any- 
one used to American cars. No 
tricky behavior. They are stable on 
the road and handle just as the av- 
erage driver expects them to. With 
four-door bodies, they are extreme- 
ly practical. They make no conces- 
sions to styling. The bodies have 
no waste—the full length and width 
provide useful space. 'The six-cyl- 


inder engines offer fair perfomance 
and have been proved over a num- 
ber of years. These compacts are as 
easy to service as the latest minis 
( Pinto and Vega). 

Drawbacks? Each car has its 
own, and we'll get to that in a min- 
ute, The Plymouth Valiant is the 
"oldest" of the compacts, basically 
unchanged since 1967. American 


Continued 


BARBECUES PLUMBING 


As a do-it-yourselfer, you take genuine 
pride in what you build, improve and 
repair with your own hands. Now 
— with the help of this remarkable 
FREE BOOK, you'll be able to sharpen 
your skills...do jobs better, faster, 
easier—and save a pocketful of cash 
at the same time. 


The moment you open your FREE 
volume, you'll start reorganizing your 
workshop...get going on a whole new 
range of exciting projects for family, 
house, garden, car, boat, vacation. 

Need more room in your home? 
See how easy it is to turn an un- 
finished attic or basement into the 
most striking room in the house. 
Practical, step-by-step plans help you 
do a perfect job and pocket savings 
of $300 to $1,500. 

Want professional tips on sanding? 
Discover how to bring out the best 
finish in woods and metals with both 
hand and power sanding. 19 hands- 
at-work photos show clearly how to 
handle open-grained woods, pad 
sanders, flexible rubber sanders, disc 
sanders...answer every question. 

Build an auxiliary table to enlarge 
your band saw. Your 12-or 14-inch 
band saw will cut anything you can 
get under the blade guide. The prob- 
lem is to support and guide a large 
workpiece while it is being cut. 
Here's a 3 x 4 foot plywood table 
that gives any' small band saw big- 
machine capacity and flexibility. 
Plans help you do it inexpensively. 

Learn arc welding basics quickly. 
No need to shy away from arc weld- 
ing. Practical tips help you lay a 
good weld in 6 hours easy practice. 

Children love the Free-Flight Para- 
sol Plane. Build this model for your 
children and you'll get a big hand at 
any flying competition. It may look 
like a flying dinner plate, but this 
way-out model is a rugged performer. 

Brazing fixture for band saw blades. 
You can save half on blade costs if 
you buy bulk 100-foot rolls and make 


SAILBOATS AUTO REPAIRS 


your own. But you have to know 
these steps to silver-solder the joints. 

These are just six of more than 
6,000 exciting projects, plans and 
ideas you'll find in the new POPULAR 
MECHANICS DO-IT-YOURSELF ENCY- 
CLOPEDIA...practical pointers to 
improve your skills in carpentry 
metalwork, plumbing, masonry, elec- 
trical work, painting and decorating. 
Best of all, every volume in the set 
is a practical manual. Experts lead 
you step-by-step through every proj- 
ect you select. Without question, 
here is the most helpful, reliable, 
"how-to-do-it" guide you've ever seen 
—and Volume 1—a $3.49 value—is 
yours ENTIRELY FREE. 


You risk nothing on this 
free book offer! 

Mail attached certificate at right, and 
we'll rush you the first of the 16 vol- 
umes of POPULAR MECHANICS DO-IT- 
YOURSELF ENCYCLOPEDIA as an out- 
right gift. The book is yours to keep. 
You are not obligated to buy any other 
book in the set. We are giving you 
the first volume so you may see for 
yourself, at our expense, how easily 
you can do a better job on repairs, 
improvements, new projects—and 
save hundreds of dollars as well. 

We believe that if you browse 
through the first volume—select a 
plan or project—use it at your work- 
bench—try some of its money-saving 
short cuts—you will be anxious to 
receive the others. Therefore, we 
make this unusual offer. You may, if 
you wish, purchase the remaining 
volumes, at the low subscriber's 
price of only $3.49 per volume, 

Each new volume will come to you 
for 14 days' free examination en- 
tirely on approval. If you do not wish 
to keep it, return it and owe nothing. 
You may buy one, two, the whole set, 
or none at all. 

Detach and mail the coupon at the 
right today to be sure of getting your 
free copy. 


YOURS ABSOLUTELY 


FREE | 


This big, practical book of ‘iene, T 
projects, ‘‘how-to”’ ideas from the 
all-new, profusely illustrated 


POPULAR MECHANICS 
DO-IT-YOURSELF 
ENCYCLOPEDIA 


Let these shopwork experts show you techniques, procedures 
and short-cuts you need for really satisfying results! 
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You get more than 6,000 projects, plans and ideas 
for better living, greater savings, including... 


power tools. Select the best 
tool for your needs. 


93 tested projects on home 
maintenance, repairs, serv- 
ices to save you up to 75% 
on labor costs, materials, 
538 '"show-how'' photos, 
drawings, diagrams on auto 
care and repair. 

561 pages, over 1,000 illus- 
trations on additions, re- 
modeling, alterations. 


107 money-saving tips on 


68 detailed projects on 
electronics, radio, TV, hi-fi, 
tape recorders, stereo. 
Repair, maintain, install 
your own equipment. 


76 illustrated projects and 
plans for sail and power 
boats, docks, moorings, 
water safety, navigation, 


FREE GIFT CERTIFICATE 


Popular Mechanics Book Division, Dept. BO22 
250 West 55th St., New York, N.Y. 10019 


Please send, entirely free, Volume 1 of the new, illustrated 
POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA. I'm 
not obliged to buy anything—now or later—but am entitled 
to receive additional volumes (including future Yearbooks), 
on approval as published each month. After examining each 
volume free for 14 days, | either return it and owe nothing 
—or keep it and remit low subscriber price of $3.49 a 
volume, plus shipping. | reserve the right to cancel any 
time—without obligation. Whatever | decide, Volume 1 is 
mine to keep free! 


Name 
(Please Print) 
Address 


City- 
Si JK ———— — 


Signature a : - 


This offer available in Canada at a slightly higher price. 
Canadian residents please mail the coupon to New York 
address. Shipment of books and all services will be 
handled within Canada. 
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Maverick instrument panel (left) lacks a glove box and is note- 
worthy mostly for its simplicity. There is no provision for radio 
installation except as a divider on the full-width “parcel” shelf. 


cessibility. Plugs are open, and coil and 
distributor are off to the side. Even the 
oil filter can be easily reached from above. 


iis re 


Maverick engine compartment looks a little 
crowded, yet all parts requiring regular 
maintenance are easy to get at. But for 
an oil-filter change, you've got to get under. 


See TA 
em 


Motors’ Hornet was all-new in '70. 
Ford's Maverick first appeared in a 
two-door version in the spring of '69, 
and the four-door model is new for 
"l1. We wanted to include a Chevy 
Nova in the test, but the GM strike 
made it impossible. 

Ford Maverick. With its longer 
wheelbase and stiffer rear springs, the 
four-door Maverick now becomes a 
worthy successor to the Falcon. It 
rides like a Fairlane. On good roads, 
it's a quieter car than its competitors. 
With a front bench seat, it has five- 
passenger capacity. Power steering is 
a strongly recommended option, but 
power brakes or disk brakes are not 
available. 

Actually, all these cars need power 
steering. They are hard to steer 
manually, and lock-to-lock distance 
seems endless. That can be a special 
hazard for drivers used to foreign cars 
with lighter, quicker steering. 

The Maverick does not have a sepa- 
rate glove compartment. There is just 
an open shelf. If you want a floor- 
mounted storage console, you must 
pay extra for it. The instrument panel 
lacks illumination for the heater and 
air-conditioner controls. When you're 
driving at night, it's hard to guess 
which of the nine positions you have 
selected. 

The Maverick has the smallest 
trunk (10.1 cu. ft., compared with the 
Hornet's 11.2 and the Valiant's 15.9). 
And it runs the shortest distance on a 
tank of gas. It really needs a tank big- 
ger than 13.5 gallons. The 250-cu.-in. 
six is optional in the Maverick for the 
first time this year, and it has consid- 
erably more torque than the 200-cu.- 
in. mill it replaces. However, since 
the four-door model is considerably 
heavier than the two-door we tested a 
year ago [PS, Jan. '70], the smaller 
car with the smaller engine was ac- 


Valiant wipers indicated lack of proper 
preparation. Wiper on driver's side 
swept outside the frame. On passen- 
ger's side, the linkage was disconnected. 


42 | POPULAR SCIENCE 


Valiant has lockable glove box. Instruments include battery-charge 
and temperature gauges. The radio is nicely integrated. Both 
cars have pendant accelerator pedals and pull-type handbrakes. 


tually the faster one on acceleration. 

The three-speed automatic trans- 
mission functioned faultlessly, re- 
sponding immediately to kickdown, 
and upshifting smoothly and at the 
right moment. The rear view is far 
better in the four-door Maverick than 
in the two-door, mainly because the 
rear window has a less severe slant. 
Firmer front seats on the '71 improve 
forward visibility. There is only one 
air vent for the front seat, despite 
ventless front-door windows. (That 
also applies to the Hornet; the Vali- 
ant, however, does have no-draft vents 
in the doors.) 

Hornet. This car takes the place of 
the Rambler ( American) in the Amer- 
ican Motors lineup, and has won new 
fans for the Number Four auto maker. 
Despite its low build, it’s easy to get 
into and out of both front and rear 
seats. You sit low down inside the 
car, but large window areas assure 
good forward visibility. The wide C 
post forms a blind spot to the rear. 
High head restraints may give shorter 
people a feeling of being submerged. 

The instrument panel is easy to 
read and includes a temperature 
gauge. There is also a closable glove 
box. But there is a long reach for cer- 
tain small controls—vent knob, wipers, 
heater, and brake release. The wiper- 
control knob has a sharp point on the 
rim (it was probably intended to 
show on-off position) that can tear 
the skin on your fingertip. The vac- 
uum wipers cut out during accelera- 
tion, just when you need them most, 
and chatter at low speed. 

Water leaked in near the mirror 
mount on the windshield. The Hornet 
has a pedal-operated parking brake 
(the two other cars have pull-out 
handbrakes inconveniently positioned 
under the dash—in both cases left- 
hand operated). 

The Hornet had both the hardest 
and the slowest steering. It also ex- 
hibited odd behavior in high-speed 
swerves, like those in our lane-change 

Continued 
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. Enjoy rich tobacco flavo 
when you cant smoke. 


It's rich tobacco taste you want, right? You don't have to rich flavor of fine tobacco, tobacco too good to smoke. For 
smoke to enjoy it. Whenever you can't smoke, place a pinch more information on our smokeless tobaccos, write United 
of our fine smokeless tobaccos—Copenhagen*, Skoal*, States Tobacco Co., Dept. P66, Greenwich, Conn. 06830. 
njoy the Copenhagen and Skoal also available in Canada. 
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The smokeless tobaccos. 


Brake test: Valiant pulled sideways from rear wheel locking, but stopped in fair distance. 


Brake test: Hornet took longer to stop. The required pedal pressure rose to 200 pounds. 


test (see photos). Body roll produces 
an oversteering effect in the rear sus- 
pension, while the front suspension 
retains its firm understeer. The result 
is a long sideways drift instead of a 
firmly controlled change of direction, 
especially on steering reversals (going 
straight from a left-hand curve into a 
right-hand turn without stabilizing 
the car on a straight path). 

We found the Hornet's ride com- 
fort equal to the Maverick's. Interior 
noise levels in the Hornet were con- 
sistently higher on good roads, though 
the unit-construction body seemed 
very taut and tight. Analysis of our 
sound-level readings showed that the 
Hornet had the best insulation from 
road shock and chassis rumble, but 
produced more drive-train noise. 

Plymouth Valiant. Throughout this 
compact car's career, Chrysler Corp. 
has resisted the trend for compacts to 
grow into intermediates, and the Vali- 
ant remains pretty close to its original 
dimensions. It has the biggest inte- 
rior, and is the only car in this group 
that can qualify as a six-seater. (The 
others lack the rear-seat width to 
carry more than two in the back.) It 
also has the biggest trunk, with the 
lowest liftover height. A slightly high- 
er roofline allows higher seating posi- 
tions without loss of headroom, and 
therefore improved visibility. Thin 
roof pillars and fairly upright wind- 
shield and rear-window angles pre- 
vent blind spots. 

The Valiant has the most complete 
instrumentation. Heater controls are 

Continued 


Lane-change: Maverick returns from the left lane to the right with Lane-change: Hornet drifts with high slip angles on all wheels 
considerable roll but small angles. The car responded well to when aimed back into the right lane. Driver had to do much more 
the helm, and the rear wheels did not tend to break loose. steering and start each maneuver earlier than in the other cars. 


You get more for your money from NRI 


THE ONLY 


COLOR TV 


TOTALLY 
ENGINEERED 
FOR TRAINING 


BUILD + TEST* EXPLORE All this is yours — from Achievement Kit, to solid state Radio, to training-engineered Color 
TV set— when you enrol for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train- 
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years. 


NRI Programmed Equipment Gives You Priceless Confidence, 


Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI's “3-Dimensional” train- 
ing can't be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to "bite-size" texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide varia of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


Mail insert card for 


your FREE NRI 


color CATALOG 


No salesman will call 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 

better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


OPPORTUNITIES IN 
ELECTRONICS 
COMMUNICATIONS 
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simple (but, again, not lighted). Most 
small controls are within easy reach. 
Vent windows in the front doors give 
positive ventilation, a feature absent 
in the other two cars. 

Although it has the smallest-dis- 
placement engine, the Valiant proved 
fastest on acceleration. On top of 
that, it returned better fuel economy 


Sober styling characterizes the fronts of 
all three of these compact cars. From top 
to bottom: Maverick, Valiant, and Hornet. 


NOISE-LEVEL 
TEST RESULTS 


We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 


two points is perceptible to a driver; 
a spread of five points makes an 
enormous difference. 


Maverick Hornet Valiant 
30 mph 


smooth road 63 dbA 
60 mph 
smooth road 71 dbA 
30 mph 
rough road 77 dbA 


67dbA 65dbA 


74dbA 74dbA 


77dbA 75dbA 
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than the Hornet and the Maverick! 
The TorqueFlite transmission gives 
the most positive shifts. And while 
it lacks the smoothness of Ford's 
Cruise-O-Matic, TorqueFlite is prob- 
ably more efficient. 

The Valiant proved very surefooted 
in our handling tests, and it was main- 
ly the high steering effort and the slow 
steering ratio that held speeds down. 
We also feel the car deserves wider 
tires than the 6.95-14s fitted. Still, it 
was faster in the lane-change test than 
the Duster [PS Jan. '70]. The drum 
brakes had good fade resistance, but 
rear wheel locking threatened to 


throw the car askew in the grid on the 
final stop. Nevertheless it came to a 
full stop in a distance that—only a 
few years ago—we regarded as credit- 
able performance for cars with disk 
brakes. 

Conclusions 

Norbye: Ill take the Valiant. It 
goes faster while using less gas, and 
has more useful space within compar- 
able overall size. 

Dunne: The Valiant is my choice, 
too. It's a well-proved, reliable, and 
practical workhorse of a family car. 
Looking at the prices, I'd say it's the 
best value. 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to 
stop on a straight line trom 60 mph, 
without locking any wheels, after 10 
stops from 60 at one-minute intervals 
with 'ag deceleration (normal quick 
stop). Final stop is made in a 12-foot- 
wide lane and stopping distance is 
measured. Excessive pedal pressure in- 
dicates fading brakes. Excessive dis- 
tance indicates fade, locking, or both. 
Acceleration test at 0-60 mph shows 
à car's ability to reach cruising speed 
from standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 
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Two lane changes in quick succes- 


sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 
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Low-speed emergency maneuver test 


means sneaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


FORD 

DIMENSIONS (inches) Maverick 
Al Ground clearance 5.2 

| A2 Front leg room (max.) 41.3 
A3 Front head room 37.9 

| A4 Rear head room 36.7 
A5 Rear leg room (min.) 36.3 
A6 Wheelbase 109.9 
A7 Height 53.0 
Bl Width 70.7 
B2 Length 186.3 
B3 Front track 56.5 
B4 Rear track 56.5 
B5 Front hip room 93.7 

| B6 Rear hip room 53.7 
SPECIFICATIONS 
Engine type OHV Six 
Bore x stroke 3.68 x 3.91 in. 
Displacement 250 cu. in. 
Compression ratio 9.0:1 
Carburetion One 1-barrel 
Horsepower @ rpm 145 @ 4,000 
Torque (lb.-ft) @ rpm 232 @ 1,600 


Transmission Cruise-O-Matic 


Valiant 

5.21 7.1 

41.1 41.6 

38.0 38.4 

37.0 37.3 

36.8 34.6 

108.0 108.0 

52.4 53.9 

70.6 71.1 

179.3 188.4 

57.5 57.4 

57.0 55.5 

54.9 57.2 

54.4 57.2 
OHV Six OHV Six 
3.75 x 3.50 in 3.40 x 4.12 in. 
232 cu. in. 225 cu. in. 
8.5:1 8.4:1 
One l-barrel One 1-barrel | 
145 @ 4,300 145 @ 4,000 
215 @ 1,600 215 @ 2,400 


ahi com mand TorqueFlite 
2.3 2.76:1 


Axle ratio 3.00:1 2,76: 
Tires Goodyear Polyglas vxo Power Goodyear Power 
Cushion Cushion 

Tire size D70-14 6.45-14 6.95-14 
Turning diameter 35.6 ft 36.0 ft 37.2 ft. 
Turns, lock to lock 5.2 5.9 5.3 
Brakes All drums All drums All drums 
Fuel tank 13.5 gal. 17 gal. 17 gal. 
Curb weight 2,799 Ibs. 2,938 Ibs. 2,932 Ibs. 

| TEST RESULTS 
Acceleration 0-60 mph 15.5 sec. 16.2 sec. 13.7 sec. 
Acceleration 0-80 mph 33.0 sec. 29.9 sec. 28.5 sec. 
Acceleration 25-70 mph 20.1 sec. 18.3 sec 18.2 sec. 

| Braking distance 60-0 mph 142 ft. 8 in. 182 ft 162 ft. 7 in. 

| Brake pedal pressure 140 Ibs. 200 Ibs 140 Ibs. 
Max. speed—lane change 53 mph 53 mph 53 mph 
Max. speed—traffic weave 23.0 mpg 22.2 mph 21.9 mph 
Average fuel mileage 14.02 mpg 14.94 mpg 15.50 mpg 
Price (basic) $2,235 $2,234 $2,392 
Price (as tested) $2,751 $2,584 $2,760 
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The smartest fishermen have the most 
"Iuck.” 


Evinrude designed the Sportwin to help 
make them even luckier — by making 
it easier to be in the right place, at the 
right time, doing the right thing. 


Sportwin is short — just 34 inches prop 
to top. Easy to carry and stow. On the 
boat, it hides down low. You fish over 
it, not around it. 


Its rated at 975 horsepower, which 
qualifies it in the "under 10 hp" class — 
SO you can use it just about anywhere. 
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But its big 15.2 cu. in. displacement 
makes it the strongest, fastest "under 
10" around. It really moves a load. 


Sportwin has sixteen different quick- 
trim positions — eight for running in 
weeds and shallows — the other eight 
for fitting hard-to-fit rental boats. 


You can run in a tilt-out position in 
weeds without having to run that way 
all the time. 


The motor is isolated on rubber mounts, 
so fish-spooking vibration isn't trans- 
mitted by the boat. It's so smooth and 


quiet when youre trolling, you may 
wonder whether it's even running. 


Sportwin has Evinrude's Safti-grip pro- 
peller clutch protection. And it's salt- 
water designed, like all Evinrudes. 


All in all, it's quite a motor. So it's not 
surprising that this sporty little shorty 
has become the most popular fishing 
motor ever made. 

Fishermen are getting smarter all the 
time. 


Write for Catalog. Evinrude Motors, 4072 N. 27th 
St., Milwaukee, Wis. 53216. 
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Hand-painted pottery? 
They collect it on their 
vacations, too. 
Sometimes they even get 
their own hand in it. 
Their cigarette? Viceroy. wy 
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Viking Project— 


How We'll 
Search 
for Life 

on Mars 


Our most ambitious 
unmanned space effort may 
return a scientific bombshell 


By GERALD A. SOFFEN 
Viking Project Scientist 
and JAMES S. MARTIN Jr. 
Viking Project Manager 


Does life off Earth exist? 
Come 1976, we will soft-land two un- 
manned spacecraft on Mars and try to 
answer this most tantalizing question, 
among others, in an excruciatingly diffi- 
cult way. We will perform the most 
complex set of remote experiments over 
the longest distance ever attempted—200 
million miles. 

Across this gulf, the time for a radio 
message to complete a round trip be- 
tween Earth and Mars is 40 minutes, 
compared to three seconds for the moon. 
This means that every command sent 
and verified requires almost an hour. 
Nevertheless, we hope to conduct a 
Martian minuet of thousands of intri- 
cate steps, in which the roles of a re- 
markable “dual-personality” spacecraft 
—with one half in orbit and the other on 
the surface—must be coordinated. 'The 
result will be the first scientific explora- 
tion of Mars. 

The name of this craft, and this mis- 
sion, is Viking—as the name implies, 
bound for new discoveries. Under the 
management of NASA's Langley Re- 
search Center in Hampton, Va., govern- 
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Mission profile for Viking Project starts with 
a mid-1975 launch. The Viking spacecraft, 
seen in the exploded view above, consists 
of a lander, initially folded in a capsule, and 
an orbiter, initially with solar panels folded 
back. After the spacecraft separates from its 
Titan/Centaur launch rockets, it cruises tor 
300-400 days, then goes into orbit around 
Mars. The lander capsule separates and de- 
orbits, leaving the orbiter as a reconnais- 
sance and relay link. Slowed by its aeroshell, 
chute, and retrorockets, the presterilized 
lander sheds its shielding and soft-lands on 
the surface of Mars. Landing shoulda occur 
sometime between July and October, 1976. 
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ment agencies, private industry, and 
62 scientists nation-wide (including 
several Nobelists) striving to 
ready two Vikings for launch within 
3U days of one another in mid-1975 
Mach Viking, consisting of an un- 
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spacecraft, 
an/ Centaur. 
After a transit of 300-400 days, arriv- 
July and October 1976, 
go into synchronous orbit 
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sance phase to select or confirm a de- 
sirable landing site for the lander. 
The orbiter, besides serving the 
lander as a communication relay sta- 
tion and as a reconnaissance station 
on high, also carries its own experi- 
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ments. These are: a high-resolution point, the TV camera’s line resolution biter (to be launched this May). 
TV camera, an IR (infrared) thermal is about 25 meters; it should be able Viking’s cameras will take a swath of 
mapper, and an IR water mapper. to distinguish an object about the size high-resolution pictures 40 km wide 
The planned orbit about Mars will of a football field. This is a two-to and up to 150 km long. Together with 
have a periapsis (closest point to the three times improvement over pic- a thermal map of the surface, and a 
surface) of about 1.200 km. At this tures expected from the Mariner or- ontinuei age 134 | 
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Accelerator pedal selects from four battery combinations, and body is now under construction. Its recommended 


speed is maintained by constantly changing your foot position will be 90 mph, with a minimum range as high a: 


Batteries in the Mars Il are stored where Solid-state control unit weighing less than No trunk space was lost to batteries in thi 
Renault 10's engine used to be—and also 100 pounds replaces the separate charger — Hornet-bodied EFP Electric. They're stored 


in front trunk. Mars Il batteries weigh 1,900 and Hartman control box of the EFP Elec- up front, under the rear seat, and in a well 
pounds, raising vehicle's weight to 4,160. tric, and also assures regenerative braking below trunk. Curb weight is 5,300 pounds 
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Performance Breakthroughs 


High speed and more range 
are putting battery-operated 
cars back in the running 


By JOSEPH P. ZMUDA 


Evosbody knows that an electric car 
is a cumbersome land turtle of a ve- 
hicle, good only for carting around 
milk bottles, golf clubs, or little old 
ladies—right? 

Wrong. The Voltair—a prototype 
electric seen in the cutaway drawing 
above and on our cover—will have a 
recommended top speed of 90 mph 
and the ability to reach 107 mph at 
overload for brief bursts. And it will 
have a range of 300-500 miles! A re- 
charge takes only 20 minutes. Can it 
be possible? It sounds too good to be 
true, but a combination of the latest 
developments in electric-vehicle tech- 
nology promises a real breakthrough 
in performance: 

e Tri-Polar lead-cobalt batteries. 


€ Series-traction DC motor. 

€ Solid-state control unit. 

€ A patented fuel cell which trick- 
le-charges the batteries at a constant 
rate. 

These achievements come out of 
many years of experimental work by 
Robert R. Aronson and his company, 
Electric Fuel Propulsion, Inc., of 
Ferndale, Mich. Formerly head of a 
battery plant in New Orleans, Aron- 
son made technical discoveries about 
batteries and motors he was quick to 
develop, then improve. He foresaw 
the need for a versatile, convenient- 
to-use electric auto that would also 
reduce air and ear pollution. (Elec- 
trics make only a slight whine even at 
highway speeds.) 

And there is no doubt that elec- 
trics, with their high efficiency, can be 
cheaper to operate. Recharging at 
night, during off-peak hours, brings 
electrical power at half daytime rates. 

Reduced maintenance and fewer 
moving parts, especially, contribute 
to a battery car's economy. "There's 
no oil to change, antifreeze to add, 
tune-ups to perform, or energy wasted 


running an engine on cold mornings. 
Battery power is ready to go instant- 
ly in any weather. 

But let's go back to the Voltair's 
projected performance claims. What 
proof do we have that they aren't just 
dreams? 'To start with, there are the 
test results for a precursor of the Vol- 
tair. This car is the Hornet-bodied 
EFP Electric, which is now actually 
in production. It took first place for 
electric vehicles in the 1970 Clean Air 
Car race. Tests showed: 

€ Acceleration from 0-40 mph in 
10 seconds. 

e Sustained top speed of 70 mph, 
with short-interval overloads over 
85 mph. 

€ An economical cruising speed of 
55-60 mph and a corresponding bat- 
tery range of 125 miles at fixed 
throttle. 

è Quick recharging to 80 percent 
of battery capacity in 30 minutes, at 
less than a penny per mile. 

Since the EFP Electric was de- 
signed, Aronson has made many im- 
provements. His claims are realistic. 

One of the key ingredients in the 
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EFP developed its own series-traction DC electric motor, capa- 
ble of speeds from 0 to 7,000 rpm. It is mounted in place of 
engine, drives car with clutch and three-speed transmission. 


EFP's performance is the Tri-Polar 
lead-cobalt battery. A set of the bat- 
teries lasts 50,000 miles or five years, 
costs only $700—1.4 cent per mile. Re- 
sembling a standard lead-acid type 
both in appearance and operation, the 
Tri-Polar is structurally and electri- 
cally superior to all other inexpensive, 
non-exotic batteries. 

The 29 positive and negative plates 
of each Tri-Polar cell are electrically 
bound at the top of the container and 
in two places at the bottom. These 
six current-collecting bars prevent vi- 
bration, buckling, and general move- 
ment of interior components. The 
cell is able to accept (during fast re- 
charging) and deliver much higher 
currents than normal. The bus bars 
also heat the cold and dormant acid 
near the bottom, causing it to rise and 
circulate, improving overall efficiency. 

The Tri-Polar is rated at 18 watt- 
hours per pound of weight, nearly 
twice the energy density of a standard 
battery at a cost only 20 percent high- 
er. Addition of cobaltous sulfate and 
other proprietary chemicals allows 
the battery to be quick-charged at 
400-500 amps DC without harmful 
oxidation of the lead plates or pro- 
duction of toxic gases. Shelf-life of 
one year represents a 300 percent 1m- 
provement. 

In addition to longer life and faster 
recharging, the Tri-Polar has a lower 
internal resistance and presents less 
of a voltage drop while in service. Dis- 
charge curves graphically illustrate 
that the potential of normal six-volt 
batteries falls to three or four volts 
when the battery is only half dis- 
charged. The voltage curve of a Tri- 
Polar is nearly horizontal, however, 
allowing its electrical energy to be 
utilized more completely. 

Torque—and then some. Motion is 
provided by an EF P-developed series 
traction DC motor variable from 
0-7,000 rpm. Although its electrical 
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rating is only 20 hp, the figure refers 
to maximum continuous duty. There 
is little relation to the internal-com- 
bustion engine, which is top-rated. 
Demands of 120 hp can be made of 
the electric motor, especially at low 
rpm when torque is maximum and de- 
livery is most efficient. 

In fact, EFP engineers talk of “un- 
wanted torque” because maximum 
power also means maximum current 
drain from the batteries. A three- 
speed transmission and clutch, along 
with an unusually high rear-end gear 
ratio of 4.44 to 1, allow the driver to 
select a motor-speed range and corre- 
sponding torque that don’t waste bat- 
tery power. 

Acceleration in the EFP Electric 
is varied by a standard pedal linked 
to a Hartman controller. Nine power 
relays vary the arrangement of 24 
six-volt batteries—from series/ parallel 
to all in series—in 10 steps, which 
are selected by the degree of pedal 
depression. Changing gears allows 
greater flexibility: First gear is used 
in city driving, from 0-35 mph; second 
is for the intermediate range; third 
gear becomes important only at 
speeds above 60. 

Solid-state controls. The Voltair will 
have new and lighter batteries, and 
a solid-state control system. The 
new batteries are half the size and 
weight of the Tri-Polars. They fea- 
ture automatic recirculation of the 
electrolyte, allowing fast-charging in 
20 minutes. Used in combination 
with Aronson’s patented fuel cell 
which trickle-charges the batteries at 
a constant rate, the range of the Vol- 
tair will be at least 300-350 miles! 

The Voltair’s solid-state controller 
is called a three-in-one Dual Chop- 
per. It was developed by the EFP- 
sponsored Electric Propulsion Lab- 
oratory at Cornell University. Two 
silicon-controlled rectifiers (SCR) al- 
low no-step, infinitely-variable cur- 


Early Tri-Polar batteries (right) are almost double the size and 
weight of the newest version developed for the Voltair. New 
batteries have automatic electrolyte recirculation. 


rent/voltage selection with the accel- 
erator pedal. Its maze of electrical 
components also contains a regenera- 
tive-braking feature. 

Regenerative braking. This repre- 
sents an important feature in stop-go 
traffic, over mountainous terrain, or 
in hilly areas like San Francisco, 
where it can add 15 percent to the 
battery range. To bring it into play, 
you remove your foot from the accel- 
erator. Inertia propels the car for- 
ward, turning the motor as a genera- 
tor that charges the batteries and 
quickly reduces vehicle speed. Touch- 
ing the brake pedal brings regenera- 
tive action to maximum. Finally, ai 
five mph or less, the car may be 
stopped by the brakes. These over- 
ride the regenerative system at all 
times. 

When can you buy a Voltair? Soon. 
Aronson plans to make 300 EFP Elec- 
trics by June; they’ll sell for $10,000. 
The Voltair will come after that. 

By producing 5,000 a year, the cost 
would be $6,850. In annual lots of 
20,000 the figure might be as low as 
$4,000. According to EFP sales man- 
ager Jack L. Hunter, full-scale pro- 
duction would reduce the price to be- 
low that of present gasoline autos. 

The early EFP Electrics are being 
sold to utility companies and gov- 
ernment agencies interested in evalu- 
ating pollution-free transportation. 
(EFP No. 1 was bought by Arthur 
Godfrey.) Negotiations are also in 
progress with a car-leasing firm. 
Fleet-vehicle operators get the next 
opportunity to buy all-electrics, and 
finally they'll go to the public. 

Aronson soon hopes to see plug-in 
parking meters that permit any elec- 
tric vehicle to utilize its slow-charger; 
or, better yet, multiple fast-charging 
units in garages, shopping centers, 
and motels. Courtesy charge points 
have been set up in 76 such locations 
from coast to coast. Gs) 
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| Here's a way to try on a 
dozen changes of clothing— 
without ever touching them! 


By PAUL WAHL 
ILLUSTRATION BY RAY PIOCH 


i hate trying on clothes—don’t you? 
Well, they’ve finally done something 
to ease the ordeal for man, to whom 
buying a new suit is a pain not only 
-in the pocketbook but elsewhere, too. 

Debuting in men's shops this year 
is an amazing gadget that lets you see 
how you look in two-dozen different 
outfits in no more time than it actu- 
ally takes to try on just one suit. It's 
called the Synoptic ("bringing to- 
gether visually") Mirror. 

Comfortably seated in front of a 
mirror/screen, you watch a private 
fashion show in which you're the 
model. Although you are sitting down, 
your alter ego appears in the full- 
length mirror standing up—and wear- 
ing clothes you've never seen before, 
much less worn before. All it takes 
for a quick change is the push of a 
button by the sales clerk, who can 
show you the store's entire selection 
of your-size fashions in a matter of 
minutes. 

All done with mirrors? Not quite; 
but the inventors of the Synoptic Mir- 
ror did borrow from the illusions of 
the stage magician, which often em- 
ploy mirrors with light and darkness 
to fool the eye. What you see in the 
mirror /screen is the reflected image of 
your head superimposed on the pro- 
jected image of a color slide of a 
“headless” model wearing the gar- 
ment. At the right, I show and tell 
how it's done. 

Le Miroir Magique was originally 
developed in France by a team of 
engineers and technicians headed by 
Jean Claude Bourdier. Synoptic Sys- 
tems Corporation, of New York, 
brought the “Magic Mirror" to the 
United States and adapted it to the 
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Here's how the Synoptic Mirror works: 
Draped from the neck down in an over- 
sized black bib that hides his body, the cus- 
tomer sits in a chair on a raised platform, 
looking into a full-length mirror. The set 
is dark except for the lights illuminating his 
head, which appears disembodied. Behind 
the mirror—it's the see-through kind—there 
is a projection screen. The operator adjusts 
the Synoptic Mirror system to the customer 
by zooming the projector lens until the 
screened image of a sizing-target slide 
matches his body proportions and is prop- 
erly aligned with the mirrored image of his 
head. With this adjustment, all of the gar- 
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somewhat different needs 
American fashion market. 
Having proved very effective for 
selling women’s wear in leading de- 
partment stores, the Synoptic Mirror 
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ment slides will “fit” the customer perfect- 
ly. Matching lighting and clever cropping 
of the model's head and neck blend the 
projected image of the color slide with the 
mirrored image of the customer's head and 
neck. This is done so perfectly that he 
has the illusion that he is wearing the 
clothing. 

Actually, he sees his head in the mirror, 
and the screened image of the model's 
body in the garment through the mirror. 
Another slide projector shows garment de- 
tails or suggested accessories on a second 
screen above the console that houses the 
projectors and the system's controls. 


will move into the male-apparel field 
in 1971. If many men share my dis- 
taste for trying on clothes, this unique 
marketing machine should be a big 
success. 
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Low-voltage problems continue to plague many areas. 
Here's what happens to your appliances and electronic 
gear—and what you can do about it 


By JOHN R. FREE 


Fo millions of Americans, the 
next five to 10 years will bring the 
nagging problem of reduced voltage to 
their homes and apartment buildings. 
Brownouts or dimouts can mean brit- 
tle toast in the morning, a damaged 
air conditioner by noon, and an eve- 
ning TV picture with a “compressed” 
look. The voltage at your electrical 
outlets can drop not only during the 
summer months, but also on a cloudy 
winter day, when electrical heating 
demands sometimes overburden pow- 
er generators. 

Why the power shortage? “We may 
be witnessing the victory of utility 
sales departments over their produc- 
tion departments,” says David Free- 
man, presidential advisor on science 
and technology. If you've been around 
for the past two decades, your annual 
consumption of electricity has soared 
from 2,580 kilowatt hours to almost 
8,000. For various reasons, electric 
utilities have not installed the gen- 
erators to handle the growing load 
adequately. 

Part of this new power demand is 
caused by a proliferation of gadgets— 
from garage-door openers to electric 
swizzle sticks and toothbrushes. But 
major appliances, electrically heated 
homes, and industry soak up most of 
the utilities’ output. Small window 
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air conditioners require about 900 
watts; an electric range going full 
blast draws a walloping 12 kw— 
enough to light 120 100-watt bulbs. 

“Brownout” and “dimout” are mis- 
leading terms. Power companies pro- 
gressively reduce their output as the 
drain approaches critical levels. “It’s 
an attempt to distribute or spread the 
available power over a wider area,” 
one power expert explains. But volt- 
age reductions are rarely great enough 
to affect the visible output of lamps. 
Commercial] and industrial—as well as 
residential—customers are asked to 
curtail their use of power. So fewer 
—rather than dimmer—lights are re- 
sponsible for the “brownout” effect. 

What you can expect. You might 
not be notified that a power reduction 
is occurring. Utilities usually start by 
trimming voltage back three percent. 
Reductions are increased to five or 
eight percent if the load continues to 
grow. Cuts of 10 percent are rare, but 
reportedly occur with some utilities. 
A more common procedure is load 
shedding—temporarily cutting the 
power to some areas. 

Appliances rated at 120 or 230 volts 
are designed to operate satisfactorily 
at voltages 10 percent above or below 
these levels. But a nominal 120-volt 
line may actually be supplying you 


What Dimouts Do to Your 


with 103 to 129 volts. An eight-per- 
cent reduction, then, could leave you 
with the correct voltage, or it might 
drop the level below the design limits 
of your appliances. 

This wide variation in the “normal” 
voltage into homes and buildings is 
not unusual. To maintain nominal 
voltages for customers at the ends of 
power lines during peak loads, utili- 
ties may compensate for continuing 
drops along the line by increasing the 
voltage at the center of the line. Line- 
voltage transformers supplying power 
to several suburban homes may be 
overloaded, causing a voltage drop. 
A two- rather than three-wire run 
from the power line to your house may 
cause a voltage drop. Older, economi- 
cally depressed areas of cities are 
often inadequately wired and over- 
loaded with appliances. 

You can determine if the voltage to 
your appliances is adequate by using 
a voltmeter [see “The Meter That 
Doctors Home Appliances,” PS Nov. 
"I0]. Keep in mind that the meter's 
AC scale may be accurate to within 
two to five percent. Special line- 
voltage monitors (about $15) that 
plug into outlets let you keep close 
tabs on voltage changes around the 
clock. 

Appliances and some tools powered 
by motors are the most susceptible to 
damage from voltage reductions. In- 
duction motors, used in many appli- 
ances, have a built-in tendency to 
maintain a constant speed. When the 
voltage drops and the motor load re- 
mains constant, the motor windings 
draw more current. This increased 
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electrical friction in the windings gen- 
erates heat that can gradually or 
rapidly break down the insulation 
separating windings. Older, less ef- 
fectively insulated motors are espe- 
cially prone to heat damage. 

Motors receiving low voltage may 
start sluggishly, or not at all. You 
can spot a possible undervoltage prob- 
lem when a refrigerator or air condi- 
tioner starts erratically. If a motor 
stalls and hums loudly, current may 
be 10 times above normal; heating, 
which increases with the square of 
current, quickly soars 100 times above 
normal. Often a fuse blows. Describ- 
ing last September's Northeast brown- 
out, one New York City electrician 
sald, “They were going by the thou- 
sands. We couldn't find enough 
fuses." 

Built-in protection. If a line fuse or 
circuit breaker doesn't open first, most 
major appliances have built-in pro- 
tective features. Air-conditioner and 
refrigerator compressor motors, for 
example, have an overload switch. 
'This is a bimetallic thermostat, often 
wired into the motor, that opens when 
the temperature reaches its break 
point, cutting AC power, and closes 
when the motor cools. 

Excessive cycling of these heat- 
sensing switches, however, leads to in- 
sulation breakdown. Start capacitors. 
used with compressor motors to boost 
starting torque, may fail because of 
excessive voltage buildup. You should 
shut off appliances that function 
erratically. 

Tightly sealed refrigerators and 
freezers will stay cold from four to 24 
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hours after shutoff. Brownouts gen- 
erally occur during peak-load periods, 
so you can turn the appliance back on 
when the voltage returns to normal 
(generally by evening). 

Power companies often request that 
you turn air conditioners up to 75 de- 
grees during brownouts. This is only 
to conserve power; it means fewer 
compressors will be running simulta- 
neously in the area. 

Cooling units usually require the 
same start-up power regardless of the 
temperature setting on the unit. If 
you have a well pump, however, you 
may be able to lighten its work load 
by resetting the on/off pressure switch 
to a lower value. 

A number of appliances and tools 
use universal, fractional-horsepower 
motors: Drills, vacuum cleaners, food 
mixers and blenders, sewing ma- 
chines, and floor polishers are a few. 
These low-cost motors lose speed 
when the voltage is lowered or the 
load increases. Their high starting 
torque is lowered somewhat with volt- 
age reductions. You should lessen the 
starting load and avoid overheating 
the motor if it stalls frequently. 

Appliances that heat. Various metal 
alloys offer relatively high electrical 
resistance to current flow, and thus 
heat up rapidly at household voltage. 
When the voltage is reduced, the alloy 
element takes longer to heat. 

Thus toasters, hot plates, electric 
ranges, space heaters, and irons are 
not physically damaged by voltage re- 
ductions. But your toast may dry out, 
instead of remaining moist inside. 
Waffles may become tough and dry 
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without browning. Water in a large 
container on a hot plate may not boil, 
since the liquid could lose heat faster 
than it gained heat. Thermostat- 
controlled irons heat faster if they 
are high-wattage types (1,000 watts 
up); lower-wattage irons may press 
fabrics poorly if the voltage drops be- 
low 100. 

Dimouts and lighting. Incandescent 
lamps, like other heating devices, are 
greatly affected by small voltage 
changes. As the graph shows, when 
the voltage to a 120-volt lamp drops 
10 percent, the light output is re- 
duced 30 percent. Notice that bulb 
life is more than doubled. A voltage 
reduction of at least 10 percent is usu- 
ally necessary before you notice it. 


[Continued on page 130] 
Voltage Changes and Lighting 
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“If they know that we know that they know...” 
The Deadly Game of Electronic 


Crows" is developing some of our most secre 
and fascinating—techniques 


By BEN KOCIVAR / PS Consulting Editor, Flying 


ou would hardly know it from the 

headlines, but one of the most im- 
portant elements in the Vietnam and 
Middle East conflicts has been elec- 
tronic warfare. You read about bomb- 
ers, fighters, and missiles, but little 
about the secret equipment used to 
detect, evade, mislead, and nullify 
enemy efforts. 

One of the vital parts of the super- 
sonic F-4 fighter we sell to Israel is 
the ECM pod that fits under its belly. 
Exactly what's inside the pod is clas- 
sified. But the Egyptians and Rus- 
sians know it can bug up the radar 
that guides their SA-2 and SA-3 
missiles. We also have air-to-surface 
missiles, designed to home in on the 
60 | POPULAR SCIENCE 
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missile sites. Some of the techniques 
and hardware applied to Middle East 
problems has been tested in Vietnam. 
Electronic gun-control systems for 
helicopters lock on to targets, and 
even modified B-57 Canberra bombers 
have been outfitted with infrared and 
other sensors to spot and bomb truck 
targets along the Ho Chi Minh trail. 

It's all part of electronic warfare 
and countermeasures. Remember the 
kid's game that goes: "If you know 
that I know that you know that I 
know ..."? Well, m a simplified way, 
that's what ECM is all about. 

ECM stands for electronic counter- 
measures. The way things go, it’s the 
guy who can prove he’s the last “I 


know that . . .” who is the winner. 

It's a deadly game. The winning and 
losing is counted in lives. 

Electronic countermeasures were 
developed early in World War II. 
First we had radar, developed by the 
British. 'Then we had radar counter- 
measures, known as RCM. Use of this 
electronic jamming equipment sub- 
stantially reduced our bomber losses. 
We also dropped metal ribbons of re- 
flective chaff, first called “window,” 
to cloud enemy radar screens. 

A great deal of security is involved 
in any discussion of ECM. You can 
assume what follows is already well 
known by experts of many military 
powers. Present operations amount to 
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Slung beneath this F-105 fighter, an ECM pod 
looks like a fuel tank or bomb rather than 
package of complex electronic gear. F-105's 
ere often fitted with GE's ALQ-87 barrage 
Banner, a pod that sends out various radar 
frequencies to jam ground radar. Newer air- 
craft have ECM gear located internally. 


an understatement of what we can do. 

Active and passive ECM. The pas- 
sive part is primarily collecting ene- 
"my radio and radar intelligence. 
Ships like the Pueblo and spy planes 
like the U-2 carry out patrols near 
and over foreign territory; military 
satellites also join in collecting tech- 
nical information about enemy elec- 
tronic equipment and techniques 
before jamming, deception, or anti- 
jamming operations can be planned. 

We must assume that our electron- 
ics are being monitored by the Soviets 
and Chinese as well. The big ques- 
tion 1s: Who is doing it better? 

The active phase of ECM uses what 
the passive provides. The idea is to 
prevent the enemy from getting the 
intelligence he should from his elec- 
tronic systems. This is done by jam- 
ming, deception, evasion—and even- 
tually, destruction. 

SAM missiles may be steered from 
the ground against a moving target 
being tracked by the ground radar. 
When missiles steer themselves along 
a beam aimed from the ground or air, 
they are called “beam riders.” 

But error increases with distance 
from the target. To overcome this, 
the missile may be given its own guid- 
ance system. The missile is con- 
trolled into the general target area; 
then, using an infrared sensor, it 
homes in on the hot jet exhaust for 
the final score. A missile may send 
out its own radio beams to the target 
and home in. 

Countermeasures include sending 
out scrambling radio signals to dis- 
tort the beam, dropping chaff to cloud 
the target, and launching decoy mis- 
siles or rockets that generate infrared 
signals to confuse the attacker. 

Three kinds of jamming. Spot jam- 
ming is done against a specific signal. 
Barrage jamming, as its name implies, 
is the simultaneous jamming of many 
frequencies. Sweep jamming contin- 
ually moves the signals across a fre- 
quency band. Each technique has its 
advantages. The spot signal is strong- 
er. Barrage jamming takes less skill 
but puts out lower effective power. 
Sweeping covers greater areas but 


may wind up with too many misses. 

Chaff or “window” is a form of me- 
chanical jamming. Strips of metal foil 
cut to about one-half the wavelength 
of the known radar frequency to be 
jammed are scattered. Sometimes 
long metal streamers of foil called 
"rope" are dropped. These are un- 
tuned—not cut to specific frequencies 
—and are used against low-frequency 
radars. 

Another technique is to use a trans- 
ceiver on the target aircraft. Trig- 
gered by enemy radar, it puts out a 
burst of pulses that show up on the 
screen like returns from several 
planes. 

Clouds with high moisture content 
can degrade the performance of mi- 
crowaves, but this kind of evasion 1s 
not reliable. High-altitude nuclear 
blasts produce interference with some 
radar frequencies. This is called the 
Argus effect, and is a possible tech- 
nique for evading detection. 

Sneaking in low. Built into the de- 
sign of our new B-1 bomber and F-111 
is low-flight evasion capability. Based 
on electronic reconnaissance, an at- 
tack can be planned to lead through 
valleys and behind mountains away 
from ground radar. This involves low- 
altitude, high-speed flights with auto- 
matic terrain-following radar. 

We are developing an answer to 
this evasive technique: our AWACS 
— Airborne Warning and Control Sys- 
tem—a proposed giant radar dish to 
be set atop an eight-engine version of 
the Boeing 707-320 Intercontinental. 
A flying command post, it could look 
down and separate airplane targets 
from ground clutter, and detect mov- 
ing objects in the radar image of riv- 
ers, roads, and buildings. 

More than 15 different aircraft— 
fighters, cargo, antisubmarine, fleet 
defense and planned supersonic 
bombers and fighters—have varying 
ECM capabilities. Older aircraft have 
equipment hung under the wings, 
added on as an afterthought as the 
value of ECM was proven. 'The new 
designs have ECM built in. 

Authorities estimate some 30 per- 
cent of future avionics cost will be 


for active and passive ECM, radar, 
infrared warnings, chaff and flare dis- 
pensers, and threat producers. In 
some planes the cost of avionics ex- 
ceeds the basic cost of the aircraft. 

When ECM equipment is part of 
the original aircraft design, it can be 
much more effective. It must be lo- 
cated so that parts of the aircraft 
structure do not degrade perfor- 
mance, and so that it is near heating, 
cooling, and power sources. 

In Vietnam, the U.S. Air Force 
has reportedly been using three ECM 
systems installed in underwing and 
body pods. Hughes Aircraft's ALQ- 
17 barrage jammer works against 
ground-based radar. It was originally 
designed for use against the S-band 
Soviet SAM  missile-acquisition ra- 
dar. ( Radar wavelengths or bands are 
designated by letters.) The pod under 
the wing is 10 feet long, weighs 330 
pounds and now includes a pair of 
S-band magnetron jammers, two L- 
band and two C-band jammers. These 
will also confuse SAM guidance radar 
and later-model SAM acquisition ra- 
dars. Other versions of the jamming 
pod are to counter X-band radars of 
MIG fighters. 

General Electric's ALQ-87 1s a bar- 
rage jammer in a pod mounted on F-4, 
F-100, and F-105 fighters. The Wes- 
tinghouse QRC-335A is a travelling- 
wave-tube deception repeater. It is 
used on the McDonnell Douglas F-4 
and Republic F-105 to fool enemy 
radars. 

Hundreds of Air Force planes of 
all types are reportedly equipped with 
combinations of so-called “Wild Wea- 
sel” receivers. These alert a plane 
when it is being tracked by radar and 
indicate when SAM missiles are 
about to be fired. 

F-105 fighters in Vietnam have 
some 55 electronic-countermeasure 
sensors aboard. There are 14 more for 
other avionics. These antennas are 
carried in blisters along the side of 
the fuselage rather than in the wing 
pods, leaving wing areas free for bomb 
loads. 

Fooling with heat. There are new 

Continued 
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infrared countermeasures—IRCM. In- 
frared sensors can be seen in the tail 
bulges of the F-111, the B-1, and the 
F-15 designs. These can detect heat- 
seeking missiles approaching, and can 
also release flares to confuse the mis- 
sile. 

Jammers being considered include 
expendable packages of active elec- 
tronic jammers plus chaff dispensers 
and flares. One company is develop- 
ing a gliding parachute to maneuver 
the package into the target area. An- 
other is developing a jammer to jam 
fuses on defense weapons. 

There are even greater gee-whiz 
items coming. The next move seems 
to be in the direction of remote-con- 
trol fighters and bombers. "These 
would be small, fast, highly maneu- 
verable unmanned machines—drones. 
Their performance would not be lim- 
ited by man’s ability to withstand vio- 
lent maneuvers. 

In addition, they could be much 
simpler and cheaper, since they would 
not require life-support systems. And 
a drone, while it might be recoverable, 
could be considered expendable for 
many critical missions. 

At the moment, the hottest drone 
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Laser weapons are a possibility for the McDonnell Douglas F-15 
to make its first flight sometime next year. 


jet fighter, scheduled 


Nose-mounted infrared detector and wing-mounted moving-target 
radar function together as a complex weapons-control system. 
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Electronic Warfare Terms 


ECM. Electronic countermeasures. 
ECCM. Electronic counter-counter- 
measures. 

COMINT. Communications  intelli- 
gence. Listening to enemy voice com- 
munications. 

D/F. Direction finder to locate bear- 
ing from receiver to transmitter. 
ELINT. Electronic intelligence. Pro- 
vides data tor ECM or ECCM. 

SIGINT. Signal intelligence, which in- 
cludes monitoring, recording, and 
analyzing of the enemy radar or radio 
signals. 

SPOOFING. Electronic means of mak- 
ing one target look like many on 
radar screen. 


prospect appears to be the Teledyne 
Ryan BQM-34, possibly fitted with 
bigger wings and with a nose-mounted 
TV camera to transmit information 
visually back to a remote pilot. 
High-risk missions for drones would 
include their use to clear flight cor- 
ridors for manned aircraft. The 
drones could release chaff, decoys. 
and even radiate jamming signals to 
confuse enemy radar near highly de- 
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This design for airborne AWACS is electronic countermeasure 
against aircraft attempting to sneak beneath ground-based radar. 


fended targets. Still more is coming 

Directions that future advan 
electronic warfare will take are sug 
gested in a study involving airborn 
laser weapons for use with the future 
McDonnell Douglas F-15. The wea 
on would be a continuous-wave car 
bon-dioxide laser that could be fir 
from the F-15 at a flying target. Th 
destructive energy would move at th 
speed of light. 

Not surprisingly, there is an asso- 
ciation of men who are deeply i 
volved in ECM and all its variations 
They work in the electronic warfare 
industry and call themselves the As- 
sociation of Old Crows. Meetings are 
usually classified. The name goe 
back to the original symbol of elec- 
tronic warfare—a black bird. à 

During World War II the British 
used the code word “raven” to refer 
to their chaff-dispensing and radar- 
jamming aircraft. These planes were 
painted solid black. The association, 
founded in 1963 by EW men who had 
served since the 1940's, arrived easily 
at the decision to call themselves the 
Association of Old Crows. 

It’s a flock of birds who cannot be 
taken lightly. "B 
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Radar, infrared, ECM and remote controls on Ryan's Firebee 1 
target drone could easily be used in electronic warfare missions. 


Custom Rivets from "Memory" Plastic 


Rod with “plastic memory" 
lets you make your own rivets 
—and bolts—using only heat 


By JACKSON HAND 


To home tinkerers like me, the stuff 
1s pure magic. It's a translucent, whit- 
ish, semi-flexible plastic rod. If you 
heat it with a match or an iron (either 
household or soldering), it swells to 
about twice its diameter (shrinking a 
bit in length) at the exact point where 
the heat hits it. Press the end of the 
rod against a flat hot surface (above) 
and it forms a perfect half-round head 
like that on a rivet or bolt. 

The principle involved is “plastic 
memory." Cross-linked, semi-crystal- 
line plastics are formulated in such a 
way that just the right amount of 
swelling and shortening results—over 
a wide range of heat intensities and 
application times. Thus, it's hard to 
make a mistake in using the stuff. 
The steps in making and installing 
a rivet go like this: 

First, put a head on the end of a 
rod of the diameter that fits the instal- 
lation, using your iron or any flat hot 
surface. The plastic will turn clear 
when hot, but returns to its normal 
translucent white on cooling. 

Second, trim to a length that will let 
your “rivet”? extend through the as- 
sembly about one diameter. 

Third, hold the rivet in place while 
you apply heat to the cut end; it will 
flare into a head, at the same time 
shrinking slightly to tighten the joint. 
More remarkable, it will swell in the 
hole, filling the space entirely—even 
if the two holes in the joined pieces 
aren’t precisely the same size. 


This expansion-under-heat princi- 
ple gives you four other uses: 

€ You can make a screw-in fasten- 
er by expanding the plastic inside a 
nut or other tapped hole. It's then 
possible to put a standard, Philips, or 
Allen slot/recess 1n the head by press- 
ing the appropriate screwdriver into 
the hot plastic, leaving it there till the 
head cools. 

€ An ordinary die will put threads 
on the rod, if you want to make a wa- 
terproof, dielectric bolt. You can then 
seal the nut on by heating the protrud- 
ing threads so that the tip “burrs 
over." 

€ You can expand the rod at any 
point by heating it with a match or 
the tip of your iron. This glob, when 
positioned between two members to 
be joined, spaces them apart—an ap- 
plication of special interest in elec- 
tronic assemblies and other electrical 
applications. It also has decorative 
possibilities. 

€ You can use the rod purely as a 
plug or *cork" to patch a hole of near- 
ly any shape or size within its range 
of expansion. When confined and 
heated, the rod expands to fill odd 
shapes as well as round. 

How strong is it? Though not as 
tough as a metal rivet, it does have a 
shear strength of 3,500 psi. It's intend- 
ed for use where you'd choose rivets 
for convenience rather than strength. 
It's best for light materials, such as 
sheet plastic, thin wood, leather. 

The rod is called Radfast, and it's 
presently available only by mail from 
Radiation Technology, Inc., Box 41, 
Hibernia, N.J. 07842. For $1.50 they'll 
send you a starter kit containing 18" 
of rod material in 14", ?1;", and 14" 
diameters—enough for dozens of jobs 
—plus detailed working instructions. 
Have fun. Gs) 


Rod has other uses than forming simple 
rivets. Want to connect two items with a 
space between? Hold a match anywhere 
along its length and rod expands to form 
spacer bead (top). Second photo shows 
standard die to make plastic bolts. 


Lap-joining clear plastic? Nothing's more 
decorative than white custom rivets (top). 


Lower photo shows steps in forming 
threaded plug: 1) find proper diameter for 
threads desired; 2) trim to length; 3) heat to 
expand; 4) mold screw slot in hot head. 
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Motorcycle and dummy driver are cata- 
pulted into a car by huge linear motor 


housed in a carriage under the motorcycle. 
The giant motor speeds up the cycle to 30 
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mph in mere 40 ft. so that scientists can 
study the results in repeated tests. 


Crash-Testing for Safety 
with World's Largest Linear 


“Drag strip" in laboratory 
speeds cars to 30-mph 
impacts in accident research 


By DAVID SCOTT / PS European Editor 


A British research team is using the 
world's largest linear electric motor to 
slam cars into precisely controlled 
crashes to learn more about automo- 
bile safety. 

The British Motor Industry Re- 
search Association is thus able to pro- 
duce 30-mph crashes into a concrete 
block in a short run inside a building. 
Synchronous operation of the motor 
allows the speed at impact to be held 


Linear motor comes to rest at end of 
run, braked to a halt by two nylon 
ropes. Entire run takes only two sec- 
onds—enough to build up30-mph speed. 


to within a few tenths of the pre- 
scribed 30 mph for repeated crashes, 
so that accurate comparisons of de- 
struction and deformation before and 
after car modification can be made. 

A linear motor is essentially a 
rotary induction motor with the cylin- 
drical stator winding slit open ra- 
dially, unrolled flat, and folded 
longitudinally over a straight conduc- 
tor plate. The stator then becomes 
the moving element, whereas the sta- 
tionary plate is the rotor or armature. 
The magnetic field in the coil travels 
in a straight line and induces corres- 
ponding currents in the plate, giving 
linear thrust to the winding. 

The 3,700-pound BMIRA motor 
has a 6,000-pound thrust, and slip is 
practically nil. Straddling an inch- 
thick aluminum plate and rolling on 
wheels for vertical support and guid- 
ance, it runs through a trench under 
the 170-foot-long track, towing the ve- 
hicle on short steel cables. 
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he towing head oí giant linear motor ex- 
ends above floor level inside the track it 
iped down. The rig that carries the instru- 
nented test car down the track is con- 
lected to a control room by cables. Test 


'ar shown here is an Austin 1800. 


Motor 


Acceleration from rest is like that 
X a Grand Prix racing car leaving the 
tarting grid. A 2,500-pound car is 
ropelled to 30-mph terminal velocity 
-or a distance of 40 feet—in two sec- 
mds. Speed is then constant in the 
emaining 114 seconds before impact 
o the dummy riders can regain their 
10rmal riding positions. 

Ten feet before impact, the motor 
s de-energized and uncoupled from 
he car, which smashes against a 100- 
on concrete block. 'The motor coasts 
hrough a tunnel under the block and 
s braked by a pair of nylon arrestor 
opes whose natural elasticity stops 
t in about 17 feet. Motorcycles car- 
ied on “sleds” can also be crashed. 

Vehicles under test are instrument- 
d with a complex of strain gauges, 
iccelerometers, and displacement 
ransducers. Data are fed by trailing 
vires to a control room equipped with 
ügh-speed movie cameras and spe- 
‘ial recording instruments. 
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Indoor Wingshooting Is Here 


It uses electronic scoring, 
a slick little scattergun, 
and “ice pigeon" targets 


av toward you at over 30 mph, 
the target is a hollow globe of !1o-inch- 
thick ice, slightly bigger than a ten- 
nis ball. Point your gun at it, line up 
the sight, and pull the trigger. BANG! 
Target and shot meet and the ice ball 
shatters (if you miss, its trajectory 
carries it to the floor in front of you). 

The name of the game is Wingo and 
the whole family can play it. Just 
introduced by Winchester, it’s the 
first new gun sport in 50 years. 

The Wingo gun is a 514-pound sin- 
gle-shot smoothbore with lever action. 
Only 38 inches overall, it has a 22- 
inch barrel chambered for the special 
Wingo .20-caliber rimfire shotshell. 
This shotgun won't accept other am- 
mo, nor does the Wingo round fit in 
any other firearm. A cable, plugged in 
at the firing point, connects the gun 
with the electronic control system, 
preventing firing until the target is 
launched. The cable also tethers the 
gun so that it cannot be pointed other 
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To shatter iceball 
special .20-caliber single-shot scattergun 
equipped with new Kwik-Point scope. 


Lever-action shotgun accepts only its own 
.20-caliber rimfire cartridge, holding 119 
pellets of tiny No, 12 lead shot. 
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than safely down the firing range. 

Each Wingo shooting field is 75 feet 
long, 15 wide, 22 high. Walls and ceil- 
ing are covered by shot-absorbing ma- 
terial. A sloping floor carries the wa- 
ter from broken ice balls into drains 
at the lower end. The firing area is 
50 feet deep; the remaining field space 
is occupied by the raised shooting 
platform and control center. Down- 
range is the butt with five target- 
launching ports. Behind it are the ice 
machine that makes the targets and 
the pneumatic device that launches 
them. 

At the control console, your op- 
ponent selects the launch port, time 
delay, speed, and trajectory of each 
of your targets. For individual play, 
the system can be set for automatic 
random launch. Electronically com- 
puted, scoring is based upon a com- 
bination of target breaks and elapsed 
time between launch and hit. 

If you're in the San Diego, Calif., 
area, you can try this game at the 
first Wingo Center, recently opened 
there. There are 18 shooting fields, 
spectator galleries, and lounges 
housed in a million-dollar, bowling- 
alley-like building. A 10-shot game 
of Wingo costs a dollar.—Paul Wahl 


targets, shooter uses a Above right, a closeup of what happens 


when shot meets ice ball. Ball is fired from 
panel 50 feet away from the shooter. 
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Shooter's opponent operates the control 
panel, deciding when, from where, and 
how fast the ice-ball target will come. 
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Fasten your safety belt for a hair-raising flight aboard two 
aircraft with identical airframes but different engines 


Prop-Jet Gives New Lift to 


By NORBERT AUBUCHON 


W rat happens if you replace the 
standard production Lycoming 295-hp reciprocating en- 
gine in a short-takeoff-and-landing aircraft with an Alli- 
son 317-hp gas-turbine prop-jet? You get more power, of 
course, but what else? 

To find out, I flew Helio Aircraft's experimental, six- 
seater STOL Courier, powered with the turbine engine, 
and compared the flight to a test in their standard Cou- 
rier. Both flights were eye-openers, and the Helio experi- 
ment itself raises interesting questions about the devel- 
opment of gas turbines for smaller aircraft. 

Getting consent for a marriage. Except for the power 
plant, the turbine Helio model and the standard Courier 
are identical. The Allison turbine engine is FAA ap- 
proved, and thus not experimental. In fact, it's already 


powering helicopters—most military. The Helio airframe 
has been certified for some time. However, the two have 
not been “married” so the combination remains experi- 
mental until the FAA certifies the two parts as one air- 
worthy unit. 

How short is short for a STOL? Although Robert 


Slick interior of standard Helio Courier matches its $44,000 price 
lag. A tubular-steel frame increases passenger safety. 


Despite workshop appearance of experimental prop-jet, its con- 
trols and instruments are similar to the standard's cockpit. 
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Kimnach, president of Helio, reports the FAA strangely | 


silent on this question, both NATO and the state of Cali 
fornia have stated a standard: Briefly, any single-engine 
airplane operating at gross load for STOL capability 
must clear a 50-foot obstacle roughly 600 feet from the 
starting point under no-wind conditions. 


The Helio is called a C STOL. The C stands for con- 


trol; more specifically, boundary-layer control. 'This is 
positive control of all air passing over the wing. It pro- 
vides the stall- and spin-proof maneuverability needed 
for confined, off-airport operations. Features of the Helio 
that supply low, slow, safe performance: 

€ Automatic slats (and slots) on wing leading edges 
to prevent stalling at extremely high attack angles. 

è King-size Frise-type ailerons that compensate for 
their own drag. 

e Slotted flaps for extra-high lift. 

€ A massive tail for low-speed control [see “Waco 
STOL Minerva," PS Dec. '69]. 

€ Other controls called interceptors. These devices 
pop up just behind the slots on the wing's outboard lead- 
ing edges to act as spoilers. 

How spoiling effect helps. The interceptors are aligned 
forward but inboard of the ailerons. When the right ai- 
leron comes up, the left one goes down, and the right 
interceptor moves out of its niche into the airstream, 
reducing the lift of the outboard section of the right wing. 
The left interceptor stays buried in the left wing, leav- 
ing the lift there unspoiled. 

Thus the spoiling effect on one side accentuates the 
lift effect of the other, working with the ailerons to pro- 
duce spectacular low-speed lateral control at high angles 
of attack. The Helio wing handles a 20-degree angle of 
attack, keeping substantial aileron control. A conven- 
tional wing stalls at about 15 degrees, with aileron con- 
trol long since gone. 

This aircraft was designed in the late forties by Dr. 
Otto Koppen of M.I.T. The basic idea embodied two 
requisites: operation from mini-size fields, and crash 
survival for the safety of those aboard. The latter feature 
is achieved by an unusually strong fuselage frame of 
tubular steel. The doors are non-opposing to avoid weak- 
ness in the main structure. Result? A people-pod that 
will withstand a 15g impact without crushing its occu- 
pants inside. 

Spectacular takeoff. With Lou Droste, Helio's chief 
test pilot, I fired the standard Courier and taxied out. 
We had 15 mph of wind on the traffic runway when 
cleared for takeoff. The Helio is a plain-jane looking 
aircraft with its high wing and dragging tail. But, with 
the throttle open, the gawky bird leaves the wallflower 
ranks forever. The Lycoming revved to 3,400 rpm. There 
wasn't an instant to check airspeed and decide when to 
rotate for lift off. Believe it or not, we were off in an 
amazing four or five seconds, having rolled a scant 30 feet. 

The slats popped out, and we were rock stable at 40 
mph. 'There was no feeling of insecurity; the machine 
simply goes up—up—up. I’ve never been pulled into the 
air faster, except in a helicopter. Our rate of climb was 
1,400 fpm. Before we flew over the end of the 3,500-foot 
runway, we had snatched 1,500 feet of altitude, enough 
for a deadstick landing without leaving the traffic pat- 
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STOL Plane 


TAKEOFF 

Plowing skyward, an H-391 Courier demonstrates 
helicopter-like ascent capabilities in this one- 
frame-per-sec. shot. With 22-mph headwind, it 
clears the ground in less than 40 ft. and scram- 
bles upward to 400 ft. A number of special de- 
sign features makes Helios virtually stallproot. 


LANDING 
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Snout on turbine-powered Helio sticks out farther than conventional aircraft, but its 
engine is considerably lighter. Price? A projection is about $71,000. 


A standard Courier delivers smooth performance when cruising. 
The aircraft really shines where high maneuverability is called for. 
Slats and interceptors control air flow over the wings. 
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Throttling back slightly brings a smooth, con- 
trolled descent. The H-391 dips sharply at 60 
ft. (about halfway on the path) and with an 18- 
mph headwind comes to a halt within 130 ft. 


Fata a dB Ver? 


tern. By now our flaps were up, slats in, and we were 
climbing at 90 mph. At 5,000 feet we reduced to 60 per- 
cent power and cruised at 150 mph. The Lycoming was 
smooth—even at full power. The noise level was low. 
allowing normal conversation. It added up to comforta- 
ble, competent STOL flying. 

A plane that won’t stall. After a few minutes of beating 
over the countryside, Lou suggested some air work. First, 
a power-on stall. At 38 mph we were still flying straight 
and level. I pulled the nose up until my feet felt higher 
than my hands. No stall. The Helio simply started to 
sink with the airspeed indicator fluttering at zero. Even 
so, the plane was still laterally stable. With power off, 
we mushed at 2,000 fpm, oscillating, yet still able to make 
S turns as we descended, using ailerons alone to control 
direction. But the plane simply would not stall in the 
usual sense (with all lift gone, nose pitched down and 
we were essentially falling freely). Remarkable! 

Next, I tried to make the Helio spin: power off, wheel 
full back, and full right rudder. This, by the way, is 

[Continued on page 144] 


How the Two Aircraft Compare 


Piston engine: GO-480-G1D6, 295 Bhp; prop-jet engine: Turbo- 
prop Allison 250-B15, 317 Shp 
Length: 31° AR en 32.5' noel 


Height: 8'1 
Wing: Span. 39 ft. NACA 23012; 
60 standard; 120 optional; 270 special ferry 


PISTON PROP-JET 
| STOL 


3,400 
1,755 
1,645 


325 
600 


airfoil, chord, 72.0"; area, 231 


sq. ft. 
Fuel capacity (gal): 


Gross weight .... 

Weight empty 

Useful load . 

Takeoff (ft., at sea level, no wind): 

Ground roll 
Over 50° barrier ... 

Landing (ft.): 

Ground roll . 

Over 50' barrier 

speed (mph): 

Minimum, fully maneuverable 
Maximum @ sea level p 
Performance cruise @ 8,500' @ 7595 ... 
Economy cruise @ 60% 

Range; (statute miles) @ economy cruise: 
Std. tanks 60 gal. (U.S) ....... 
Optional tanks, 120 gal. 

Service ceiling (ft.): 


0 
20, 500 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Computerized checkout Af. 
NCR's new 280 Retail System. 
may obsolete the department-» 
store cash register. At the 
checkout counter a fiber-optics 
wand reads a color-coded tag 
on your purchase. Price,}, 
merchandise type, color, an 
size are entered on computer ^ 
tapes to speed bookkeeping» 
inventory control, reordering.. 
Result? Better, faster Service... 


^ Isotopenbeheizte Energieversorgungsanlage 
That's what the Germans call this undersea generator 
designed by M.A.N. Maschinenfabrik of Augsburg. Heat 
from isotopes would be converted to electric power, with the 
generator set deep in the ocean for cooling. The 

artist's conception shows it being serviced by 

scuba divers. Date of construction is not yet set. 
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French fume fighter A . 
« Dirt thrower From Paris comes this new ' 


assault on urban air, noise, 

and space pollution problems 
—a 15-mph electric mini-car ` 
for short-trip urban travel. A . 

single control stick takes 

the place of steering wheel, 

brakes, accelerator, and 


You've heard of snow throwers. 
Here's an earth thrower. It's 

a Russian design to fight 

brush and grass fires. The 
gasoline-powered shovel digs 

a fire-stopping ditch and 
heaves the dirt on the flames 


| arshift. 
ee 1 atthe same time. A tractor- gearshift, 
ca ELE c MERE a eee ee sized machine is being devel- 
er MC ME UU UMEN opedfor major fires. 
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Mini air-cushion craft 
with two engines > 

One engine provides 

the lift, a second provides 
the power to propel Spectra | 
at speeds up to 60 mph. 
The Canadian hovercraft 
can run for up to two 

hours without refueling, 
rides over land, snow, water, 
and ice. First introduced 

in 1969, Spectra | has been 
extensively reworked to 
include improvements such 
as an air filter in the lift 
system for use over sand, 
and an improved skirt 

to cut spray over water, 
smooth the ride on 

rough terrain. 


^ Instant tread change 


Place a new tread around 
the deflated tire above, 

add air, and you've got a 
"new"' tire, above right. The 
idea, developed for the Air 
Force by B. F. Goodrich, 
probably won't be ready 
for use in automobile tires 
for several years. 


Close quarters » 

Prefab capsules like the 

one at right may be a 
solution to the housing 
shortage in Japan. A complex 
consisting of 54 such cap- 
sules is now under construc- 
tion there. About 414 by 614 
feet, each one accommodates 
two or three persons, with 
room for furniture. 


« Hijacker trap 
High-frequency radiation 
instead of the usual magnetic 
field enables this anti-hijack 
screener to detect all metals, 
not just iron or steel. 

The screener, in use at 
Helsinki airport, can be tuned 
to ignore small objects like 
keys, but pick up anything 
larger—like a knife or gun. 


Plane lifters A 


How would you move a ditched 
plane over ground so soft its 
wheels sink in? At Orly airport, 
in France, they're lifting them 
with pneumatic bags under 
the wings and sliding them 
along a track smeared with 

a slippery soap solution. 

It'S an English device. 
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Life-saving capsule > 
It's an unconventional 
lifeboat, for an un- 
conventional application— 
offshore oil derricks. It 
provides space for 28 oc- 
cupants, with rations 

for five days, radios, and 
an air-circulation system. Now 
the Coast Guard is testing 
the Whittaker capsule for 
use as a ship's lifeboat. 


Crash corrector 
Plastic rollers in this cras 


C E x UL « Undersea power barrier get a careening ca 
NA 07M ? Scuba Scooter pulls you back under control automat 
through the water at up to cally. A car that hits th 
three mph, down to depths of barrier ends up straddling i 

150 feet. It loops, rolls, and The barrier then keeps tla 
turns within its own length. car rolling in a straig 

Released, it stops and rises line even if the drive, 

slowly to the surface. It's panics and tries to steer euer 


by Seatech Corp., 985 N.W. 
95th St., Miami, Fla. 33150. 
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— A : Sea monster 4 
i That's not a ship above, it's 


« Automatic seat belt a barge. Power comes frorr 
Close your car door and the the tug—one of the world’s 
seat belt fastened to it is biggest—nested in the notchec 
pulled up against you stern. The 532-foot tug 
by an inertia reel. Open the barge is the world's biggest 
door and the belt unreels to Sometime this year the 
let you out. But any sudden two will travel ocean paths 
deceleration or change of never before attempted by 
direction locks the reel so the tug and barge, carrying e 
belt holds tight in a crash. cargo of oil 


Personal pay phone » 


Connect the Robotguard dialer 
to an ordinary phone and it 
becomes a pay phone. A local 
call costs a dime. So what? 

In this case the dimes don't 

go to the phone company— 
they go to the person or organ- 
ization leasing the phone. 

So far it's all legal. 
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Whata N 
IN HOME 
IMPROVEMENT 


Shake panel> 


Cedar shakes now come bonded 
to eight-foot panels of 91s" 
exterior plywood so you can 
apply them directly to studs— 
where codes allow—for siding 
or Mansard roofs. Natural, or 
eight semitransparent colors 
with matching nails, in either 
staggered or even butt. 
Shakertown Corp., 4416 Lee 
Rd., Cleveland, Ohio 44128. 


A Three-can cart 
Low-profile cart design for 

a trio of 20-gallon cans 
assures you'll be ready for 
the trash collection—without 
lifting. Partly assembled 

kit of tubular-steel frame 
with arched can guides is a 
cinch to complete. It's 
$14.20 (without cans) from 
Specialties Service, 1153 
Reid Ave., Xenia, Ohio 45385. 


Instant connector» 


You need only pliers to splice 
wire of 18 to 10 gauge with 
3M's new Scotchlok connectors 
—10 cents each at hardware 
stores. Note side slot for in- 
serting wire in both run and tap 
channels. After a self-stripping 
U contact is pressed in place 
(second and third photos) it's 
insulated by hinged snap 
cover of polypropylene case. 


« Disposable wastebasket 
Easily installed inside a 
counter or closet door, Disposa- 
Bag converts any paper sack or 
plastic storage bag into a 
wastebasket. You just hook the 
spring support arms together, 
clip on the bag, and release. 
Model DD9-13 (shown) is 
smallest of three sizes 

from Whitgo, 810 W. Barkley 
Ave., Orange, Calif. 92669. 


Timbers for play» 

Maybe you've seen big Timber- 
Form units in public play- 
grounds, Now scaled-down 
versions are offered for 
private yards. Preservative- 
treated 3"-by-A" fir timbers 
are prefabricated. You just 
bore bolt holes and countersink 
using hardwood plugs in kit. 
Write Friedberg & Assoc., 4 W. 
62nd St., New York, N. Y. 10023. 


«<Footpad foiler 
spring-latch door locks are 
easy to force with a plastic 
strip. You'll sleep easier, both 
at home and in motels, with 
this keyless lock on guard. 
Applies and removes in sec- 
onds, without tools or mars, by 
clipping intolatch plate. No one 
can enter until you remove it. 
$1.50; Sorrell Mfg., 870 S. 
East St., Anaheim, Calif. 92805. 
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Whats New 


IN BOATING 


Family trimaran folds 
for towing > 

The Tees Clipper combines a 
lot of valuable features 

in one folding package. 
Folded, she's a neat 71/5 feet 
wide for easy towing. 
Opened, the beam stretches 
to over 15 feet for family- 
style room and stability. 
Inside—berths for four, 
galley with stove, and marine 
toilet. Aloft—over 200 
square feet of sail. The 
2415-foot main hull and 
side floats are constructed 
of fir plywood clad with fiber- 
glass-reinforced epoxy. A 
steel rubrail protects the hull 
and doubles as ballast. She's 
made in England 

by J. Shewell and Co., Ltd. 


A Three-stroker 


Three strokes of the Woolsey 
bilge pump move a gallon of 
water from your hull back 
over the side where it belongs. 
The long barrel can sneak 
under bilge boards to get that 
last drop of water. It's sold 

in two sizes—with 24- or 36- 
inch barrel—at marinas and 
boating-supply outlets. 
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A Electric angler 


From the oldest maker of elec- 


tric fishing motors comes the 
newest model—the Minn-Kota 
Stalker 50. Its inter- 

locking prop keeps 

weeds and fishing lines 

from wrapping around the 
shaft. Optional remote control 
lets you fish with your hands 
free—stopping, starting, and 
steering with your foot. 


A Stern measure 


Trail a heavy boat? Look 
into this heavy-duty nylon 
hold-down strap. It keeps 
the stern of your boat from 
skidding off the trailer 
during sudden swerves. Its 
cam-action hook draws it 
tight across the stern, allows 
padlocking, too. Price: $5.60 
for a 10-footer. Dutton- 


Lainson, Hastings, Neb. 68901. 


Whats New 


E ELECTRONICS 


Computer race results » 
Instant racing scores—that's 
what this miniature radio 
transmitter provides when 
bolted to racing cars using 
the Ontario, Calif., speedway. 
Underground sensors detect 
each car by its frequency. 
signals from the battery- 
powered units are fed to a 
computer that evaluates racing 
order and lights a large sign. 
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Acoustics equalizer> 

Do rugs, drapes, or other 
furnishings in your listening 
room soak up the mid-bass and 
highs from your hi-fi system? 
Here’s a cure: This audio 
frequency equalizer boosts 

or cuts 10 frequency bands in 
each channel before the signal 
reaches your speakers. Sound- 
craftsmen, 1320 E. Wakeham 
Ave., Santa Ana, Calif. 92705. 
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A Voice scrambler 


This electronic voice scrambler 
goes anywhere with you to 
keep your private phone calls 
private. Place the telephone 
handset against the battery- 
powered unit, and wire tappers 
hear only an unintelligible 
squawk. Code-matched pairs 
are available from Signatron, 
Inc., 21748 Devonshire St., 
Chatsworth, Calif. 91311. 


Night viewer» 
Miniature TV? Nope. It's 

a cop's-eye view of a small 
night-vision scope made for 
law-enforcement agencies. 
With it, you can look down 
a pitch-black alleyway and 
see what's going on. The 
Star-Tron, made by General 
Ordnance Equipment Corp., is 
about the size of a 

small television camera. 


AAdapter for 45s 


Here's an adapter designed 
to fit 90 percent of today's 
changers—so they'll change 
45-rpm records automatically. 
The Omnidaptor takes the 
place of some 50 models 

on the market, says its 
maker. It's $4.25 from 
Aldhir Mfg. Co., 

111 Lake Ave., Tuckahoe, 
N.Y. 10707. 


ACassette radio tuner 
It looks—and loads—like 

a cassette tape cartridge, 
but you won't spot any tape 
in it. You load it into 

your cassette recorder and 
it picks up AM stations 
($9.95) or FM ($14.95). 
It's from Woolley's 

of St. Petersburg, 5202 Joe's 
Creek Dr. N., St. Petersburg, 
Fla. 33709. 


Winter driving kit» 
This handy steel-case kit 

is loaded with items to help 
you get there: two nine-foot 
jumper cables, a 6,000-Ib. 
nylon tow strap, Day-glo safety 
vest, plug-in utility light, and 
two 15-minute safety flares. 
It's $6.95 at 

General Tire & Rubber Co. 
dealers and stores. 


Cold-weather helper 
Install the Start Aid kit 

on the air cleaner of your 
carburetor and you can inject 


starting fluid without removing 


the cleaner. Putting starting 
fluid directly in the carburetor 
bowl means fast cold-weather 
starts—especially under low- 
battery conditions. R&D 
Products, Box 267 

Glen Dale, Md. 20769. 


«- Portable power 

You wire this gadget into 

the alternator of any vehicle 
to get 110 volts DC with the 
motor running. It'll power 

any tool motors that have 
armature brushes—lights, hot 
plates, anything drawing less 
than 2,000 watts. Tool Power 
is available for $25 from Virden 
Perma-Bilt Co., Box 7066, 
Amarillo, Tex. 79109. 


Take your tools—all of them—with youA 

If you have to carry many tools with you to a job— 

and don't want someone to “borrow” them while you're working 
—this acrylic and fiberglass toolbox is for you. It will 

mount quickly on the back of your pickup with sponge- 

rubber pads and bolt fasteners. The lids swing open 

from either side, and the latches lock to keep your 

tools secure. It's made by Prime Plastics, 

7730 South Sixth St., Oak Creek, Wis. 53154. 
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Whats New 


IN TOOLS 


AD čr 


A A table that turns a circular saw into a workshop 
It weighs only 14 pounds and fits in a car trunk, so you 

can tote it to any building site. It takes any full-shoe 
portable saw and assures accurate miters—or crosscuts to a 
full 2" by 19"—on interior trim, shelving, picture frames, 
without preparatory measuring or marking. The table is rigid 
one-piece extruded aluminum. Pop-up guides give hairline 
45-degree miters, as shown, and the saw-guide rails are 
easily adjusted. it's $63 from Porta-Table Corp., 1422 Old 
Deerfield Rd., Highland Park, Ill. 60035. Legs are extra. 


«- Adjustable drill stop 
This molded-plastic drill 
accessory fits high-speed or 
masonry bits up to 14" di- 
ameter. It lets you bore holes 
of uniform depth without 
danger of overdrilling, comes 
with easy instructions. If you 
can't find it locally, write 
Century Drill & Tool Co., 

322 So. Green, Chicago 60607, 
for mail-order price. 


Smooth handful > 


Neater and easier to use than a 
wrapped block, Carborundum's 
Handy Sander tucks a 

roll of abrasive inside the 
plastic case, lets you feed a 
fresh sanding face over the 
resilient pad when needed. 
sander is $2.15; rolls (fine, 
medium, or coarse grit), 49 
cents each. Carborundum, Box 
477, Niagara Falls, N.Y. 14302. 


«- Another table to guide 
your portable saw 


Take your choice. Designed for 
broader use than the rig 
shown at top of page, the 
saf-T-Table claims it brings 
radial-arm accuracy to your 
portable saw. It consists of 

a sturdy aluminum frame ona 
21"-by-33" board. Your saw 
locks into a carriage that 
moves on roller bearings. A 
miter gauge, rip fence, or 
built-in clamp holds work 
securely while saw is fed 
through it. You can rip boards 
up to 17" wide and any length, 
crosscut up to 18" wide and 
3" thick. It's $39.95 ppd. from 
Port-A-Table Safety Saws, 111 
Lombardy, Brooklyn 11222. 
Specify the model saw you own. 
Don't own one? You can buy the 
table complete with a 714", 
134-hp portable for $69.50. 


Cool gooseneck A 

Light up close work, such as 
machining, with a compact 
lamp featuring a shade that 
never gets hot to the touch 
(it’s made of polysulfone 
thermoplastic). Multi-Lamps 
come with various quick- 
coupler bases. Moffatt Prod- 
ucts, 7271 Winnetka Ave. No., 
Minneapolis. 


Laminate cutter A 

lf you lack power tools for 
cutting plastic laminates to 
shape before bonding to 
counter- or table-tops, the 
Lamicut Formica knife will do 
the job. Also cuts glass, floor 
tiles, asphalt roofing. It's $4.50 
from Lamicut Products, Box 
43166, Cleveland, Ohio 44143. 
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A Small-parts organizer that goes to the job 

Though it looks like a model of the famous Habitat apartments 
in Montreal, Partfolio gives you 20 sorting and storage bins 
that do away with muffin pans and baby-food jars. Closed up, 
it takes less space than a bowling ball; a handle lets 

you carry it to the job, where you can stretch it out to 

a spacious 32 inches, with contents in full view. It'll hold 

up to 15 pounds of hardware and is also handy as a tackle 

box, sewing kit, or jewelry chest. It's $4.95 from 

Partfolio, 1113 Greenville Road, Livermore, Calif. 94550. 


A Drill-powered pump 
Screw garden hoses on both 
intake and outlet ports, 
chuck the shaft in your port- 
able drill, and you can pump 
up to 200 gallons of water, 
lubricant, or liquid fertilizer 
an hour with this self-priming 
pump. $6.95 from Flotec, 
14510 S. Carmenita, 
Norwalk, Calif. 90650. 


«- Globe girdler 

What's the diameter of a 

round object? Just wrap this 
flexible, clear-polyester tape 
around the circumference and 
read directly from a diameter 
scale along one edge. Circum- 
ferences or flat lengths up to 
311%" are read along the other 
edge. $3.95 from Comparator 
Chart Engineering, Box 1250, 
Huntington Beach, Calif. 92647. 


Drafting template» 


It's a drafting board with an 
attached double parallelogram 
that carries the Quickdraw 
template. However it's posi- 
tioned, the template maintains 
horizontal and vertical axes, 
to act as a combined T square 
and triangle. It gives six 
angles, 18 holes, four scales. 
$22.95. Jensen Tools, 4117 N. 
44 St., Phoenix, Ariz. 85018. 


Radial-arm saw with a key-lock switch A 


safety is the feature of the new 10" Craftsman saw from Sears. 
You can leave it unattended without fear of unauthorized use 
by simply removing the key from its switch (inset above). 

It's safer to use, too, because an electro-mechanical brake 
stops the blade quickly when you turn the switch off. A 
thermal overload protector resists motor burnout, and the 
anti-kickback device is a new design. The saw glides along 
the arm on ball bearings and the motor develops two hp to 
cut wood up to 3" thick. A full line of accessories converts 
the saw to multiple uses. Catalog price: $199 without stand 
from any Sears outlet. The shipping weight is 100 pounds. 


Springy tool holder > 

If you resist buying different 
specialized pegboard hooks to 
organize your tool board, 
here's a tension version that 
grips any shape. It's a coil 
spring with an L hook at each 
end to insert in the hardboard 
holes. Packaged in 1", 2", 3", 
and 4” sizes; 69 cents in stores 
or write Sta-Put, 5727 W. Park 
Ave., St. Louis, Mo. 63110. 
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Thirty-Three Clever Fasteners 


Ingenious locking types 
developed for industry can 
be useful in your shop. Here's 
how to get hold of them 


By R. J. De CRISTOFORO 


The more complex our technology 
becomes, the more special fasteners 
must be invented to solve new prob- 
lems. When today’s youth talk about 
"getting it all together," they're un- 
wittingly summing up one of the prin- 
cipal manufacturing headaches. As 
new machines, materials, and acces- 
sories are developed, it becomes of 
increasing concern to get the compo- 
nents all together so they'll stay to- 
gether. The most common consumer 
complaint manufacturers receive is 
that assembly-line products don't stay 
assembled. 

Industry's constant demand for 
specialty fasteners that can be in- 
stalled quicker and do a specific job 
better can have side benefits for your 
shop and home-maintenance jobs. If 
you come up against a fastening prob- 
lem similar to one industry has al- 
ready solved, you'll be better off using 
the fastener they use—assuming you 
can get your hands on it. 

Consider a few examples. The phys- 
ical impossibility of using a conven- 
tional threaded screw in material so 
thin it can't be tapped has led to 
countless inventions. Many of these 
you've already encountered if you're 
into do-it-yourself appliance repair: 

The bolt that looks ordinary enough 
but has a nylon patch in its threads to 
serve as a lock... the clip-on nut that 
provides screw threads in thin sheet 
material . . . that rivet off which you 
chiseled the head, only to discover it 
wasn't a rivet but a push-in tension 
plug that you could have pried out 
with a screwdriver—and reused. 

Sometimes such items are merely to 
plug a hole that might be needed at a 
later date if an accessory is added. 
Others are used to attach things like 
identification plates and covers. As a 
layman, you should become acquaint- 
ed with such items, since they can pro- 
vide the means to do professional at- 
taching when you can't reach behind 
a panel. 
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Pushnut fasteners lock on unthreaded 
6 rod when tapped with hammer, creating 
instant axles for bicycles, wagons, barbecue 
grills. Sizes shown fit rods from #44" to 3". 


Tools and materials for “blind” 
fastening shouldn't be the exclusive 
property of industry. The truth is 
that since we often duplicate profes- 
sional procedures in our shop and hob- 
by activities, versions of trade tools 
do trickle down to shelves in local 
hardware stores. 

A prime example is USM's Pop 
Rivetool. This concept has been a fa- 
miliar one in industry for some time; 
it proved so practical that it was in- 
evitable that a home-use version of 
the tool would become available. It's 
now become so popular that USM has 
just brought out a heavy-duty version 
for you. 

But suppose you must tackle a 
blind-fastening job that calls for a 
threaded hole (when what you're fas- 
tening must be removable, for in- 
stance)? Pop rivets won't work—so 
you drill for a Rivnut, insert and ex- 
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Nylon Type-K plugs are hollow-wall fasteners 
—ideal, too, for hanging items from ceiling. 
You fold plug, insert it through 3” hole, 
drive screw or hook through, and trim off “tail.” 
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S-anchors grip in hard or soft 
2 materials, work with lag or wood 
screws. An SB version comes with bolt 
that draws metal cone into sleeve. 


For anchoring tubing or cable, SCH sad- 
dies are first mounted on wall or studs 
with screws. Halves snap together—and units 
lock to one another for use in multiples. 


pand it—and there it is, ready to take 
a standard threaded fastener. 

This is applicable even if you aren't 
faced with a one-sided situation. In 
the case of thin sheet material, the 
Rivnut supplies a locked-on, threaded 
hole. 

In this area, too, are sheet-metal 
inserts. Basically, these are round or 
square nuts with a serrated shoulder. 
After a hole is drilled in the sheet, the 
insert is forced in; a wedding of the 
serrations and the sheet metal takes 
place and, again, you have a threaded 
hole in material too thin to be tapped. 
'Tightening the bolt causes the insert 
to grip even more. 

Industry has production-line press- 
es to secure such devices, but non- 
professionals can improvise by sup- 
plying the driving force with a ham- 
mer or the jaws of a vise. 

In most home fastening, a common 
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That Won't Let Go 


KEYWAY 


TC «we 9 
SPRING 
LOCK RING 
3-PART NUT 
Hollow-wall fastener that needs less 


P than 34° clearance, the A anchor is put 
in hole before screw is started; legs spring 


Drop-in concrete anchor needs hole to Serrated lockring in Hi-Key nut-bolt is 
match its own diameter, so only one bit 5 spring-loaded and must be depressed 
size is used. Tightening nut expands anchor before nut will turn; it provides ful lock 


out and down tight against back of wall. 


Rivets for craftwork provide instant 
fastening for cork, leather, plastics. Drill 
hole to take stud, then whack down cap 
with hammer. In two sizes, various colors. 


nut and bolt hold tight until the ma- 
terial compressed between them re- 
laxes. In such a case, you just take up 
on the nut again. But this simple 
solution isn’t the answer when the 
loosening is caused by vibration or 
shock, or when a degree of looseness 
is necessary for correct functioning of 
the joined members. 

An example of the latter would be 
folding outdoor furniture. Here, you 
want the fastener to keep the parts to- 
gether without bending. The answer 
is a special nut that stays put any- 
where on the threads of the bolt. 

Locknuts. This category of locking 
fastener is almost infinite, and lock- 
nut manufacturers ramble on at length 
about configurations, deliberate dis- 
tortions between mating threads, the 
use of foreign materials to “glue” mat- 
ing threads together or to fill the tol- 
erance gap between. It all adds up to 


in hole. It's Parabolt, new from USM Corp. 


Locknuts come in various types. Alcoa's 
9 aluminum version can be used with stan- 
dard bolts. It sets up interference between 
nut and bolt threads, locks through friction. 


ways to keep a nut locked in place. 

I've often concocted my own locking 
device by ridging bolt threads with a 
chisel, or by distorting the pure circle 
of a nut by squeezing in a vise or tap- 
ping with a sledge. But I couldn't 
maintain the pure circle at the en- 
trance while limiting the distortion to 
the exit. This is built into commer- 
cial locknuts, and lets you start them 
easily. 

Most lock-type threaded fasteners 
(whether the “lock” is in the threads 
of the bolt or nut) do their job without 
spoiling the fastener for re-use. So 
don’t throw it away if you have to re- 
move it. 

“Insert” types. You're probably fa- 
miliar with the locknut with a special 
insert that becomes threaded as the 
bolt passes through. A modern exam- 
ple is the last device listed in our 
chart; it uses an intriguing red nylon 


anywhere along bolt, but can be adjusted. 


EXE 


10 Another type, E-Lip-Lok, has top 
threads deflected to form clamping 
force and full thread contact. Normal lower 
threads give easy starts, no-seize run-ups. 


collar that doesn't take a set, and thus 
can be re-used repeatedly. When you 
consider the advantages of such a nut, 
you wonder why it isn't widely avail- 
able. Well, no need to wait for it to 
creep into your hardware store; the 
manufacturer will be able to tell you 
how to order the kind you want. 

It's possible to provide a locking 
action on standard threaded fasteners 
by coating an area of the external 
threads with a compound called 
Scotch-Grip. 

This consists of bits of epoxy locked 
into micro capsules that are sheared 
by the mating threads. It’s a dry-to- 
the-touch adhesive with remarkable 
shelf life, and it can be used for a lock- 
ing action in plastics, wood, and met- 
al. Best of all, the fastener you treat 
with it can be re-used. I haven't 
found it on the shelves of hardware 

Continued 
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and building-supply stores I've 
checked, and I can't figure out why it 
isn't there. 

Back to the Source. I'm not ignoring 
the fact that a wide variety of fasten- 
ing devices are on these shelves—and 
that it wouldn't be practical for any 
store to stock every type. An article 
on special wood fasteners appeared in 
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the December PoPULAR SCIENCE—all 
of them could be ordered from craft- 
supply catalogs. But many of the 
items in the chart on the next page 
can't be bought from such handy mail- 
order sources. That’s why I've added 
the “Availability” code in the final 
column. If the key letter is “A” and 
you don't find the product where you 


UNDERSIZED HOLE 


TIGHTENING BOLT | 
RAISES WEDGE | 


WARD AT THREE POINTS 
CREATES POSITIVE LOCKING TORQUE 
WHEN LOCKNUT IS APPLIED TO BOLT 


normally deal, it's legitimate to re- 
mind your man that he's just not keep- 
ing abreast of the times. 

As for items for which you must 
write the manufacturer: It's not right 
to bother these people just to pack 
your mailbox. But a serious interest 
on your part will bring a prompt re- 
sponse—maybe even a sample. "E 


oí sketch or photo la. in manufacturers’ chart below 


LLL -XA . 
Lock-Nut 


MANUFACTURER | 


can be eame with std. 
bolts and tools 


DI 

[32 | compression 5:35 ie Me 20 E - - l 

E " TIONES 

Deui applications 

longer vibration life gm | 

o oC Án EE 

" | emnes Oe Co I Ji 3/16" to 3$" dia. acs Dy tapping 
aaaf a dE Sag ram 


tapping with hammer 
toggle heads = 114" 


use on drywall, Sas can be secured to 
FISCHER OF AMERICA | K-type toggle | suspended ceilings, etc. ji ^ "MM material from 1⁄4” to 215^ 
#2—lag screws 


| S- type anchor attachments to concrete, 

| (also S | sheetrock, hollow 

on | block, etc. up to 7a" 

. | hollow doors, panels, UT good where hollow 
clamping cable, ii "or interlock so they may 

a SCH saddle tubing, etc. 5/32" to 24%" O.D. be ganged 

M-type to provide reusable 3/16" to 5a" important that bolt 
| anchors threads in masonry machine bolts | length fills entire anchor 
GOODRICH ae blind fastening ea alan of requires special tool 


for expanding 
— | grooved drive pinning hard materials | 1/32"— 5" dia., 
GROOV-PIN pin together (pulley on shaft) | 44"—444" long 


= - — 


AMERACE-ESNA 


wood screws from 


nylon product grips in 
hard or soft materials 


replaces cotter pins, 
taper or spring pins, 
needs no tapped hole 


| positive locking allows incremental 
steel threads in thin can be installed with 
"2i Blind bolt can be used as 
one-side installations broad range bine leans woos. 
. 22 Blind nut i = l applications 


license = h'dware | install 
C T a NN [inti wood or meta 
PARKERKALON — DEL "ruere EX EXE ES 
| REPUBLIC STEEL Ls I MM T 


_ RUSSE BURDSALL Vibresist vibration-resistant 
ARD | Lock screws applications custom ordering 
— turning screw into it 
screw anchor in nas range of 
= 15 Spe si 5: 3 Enp or 

| anti ‘vibration, shock does not have to 

STANDARD Em Ultra-Lok applications broad range —— | r broad range —— | seat to lock (SPS- 290) 

i plastic exp. gen'l purpose on for ra or #10 expands behind panel 
ca a a = 


gen "I purpose two-part hole sizes pr pin apii into 
eee panel .125, .187, .250 U-shaped expander 


| material 
| motor-mount secure motors to | for most frac. hp hold tight under severe 
| speed clip mounting bracket motors vibration and high torque | 
[ camping wire bundles, "TE integral strap and 
speed clamp tubing, hose, etc. A" dia. and up self-locking fastener 


J colors available—spring 
steel insert won't pull 
or vibrate loose 


needs !4" hole 


muon. speed 
| E clinch 


type of push-on stud sizes from 


cap screw 125 to .437 
combines lock-washer broad range of 
AZ af fF 
E ee 
24 Tora. Thred T locking threaded broad range 


plastic spend 


* 
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 thread-on or push-on 
types—vibration-proof 


easy installation of 2x4s or 
wrought iron to concrete 


does not damage mating 
thread; reusable 


A...Should be at hardware siora, C... Check Yellow Pages under Fasteners for local dealer or distributor. 

B... Check hardware store. May order for you. D... Write for literature on full line (where number is listed, ask for that bulletin). 
T : B. F. Goodrich, Aerospace and Defense Republic Steel Corp., 1441 Republic Bldg., 

Write the manuífacturer Products, Akron, Ohio 44318 Cleveland, Ohio 44101 

Aluminum Co. of America, 661 Alcoa Bldg., Groov-Pin Corp., 1125 Hendricks Causeway, Russell, Burdsall & Ward Bolt & Nut Co., 

Pittsburgh, Pa. 15219 Ridgefield, N. J. 07657 Port Chester, N. Y. 10573 

Amerace-Esna, Elastic Stop Nut Div., Hi-Shear Corp., 2600 Skypark Drive, Southco-Lion Fasteners, 230 Industrial 

2330 Vauxhall Rd., Union, N. J. 07083 Torrance, Cal. 90509 Highway, Lester, Pa. 19113 

Capri Co., 448 W. North St., Jordan Industries, Inc., 3030 N.W. 75 St., Standard Pressed Steel, Industrial Fasteners 

Kalamazoo, Mich. 49007 Miami, Fla. 33147 Div., 17800 Northland Park Court, 

Columbia Fastner Co., 3229 S. Ashland Ave., National Screw and Mfg. Co., 2440 E. 75 St, Southfield, Mich. 48075 

Chicago, Ill. 60608 Cleveland, Ohio 44104 Tinnerman Products, Inc., P.O. Box 6688, 


Fischer of America, Inc., 1317 Broad St., Parker-Kalon Div., USM Corp., Cleveland, Ohio 44101 


NOW! 


from 
Rolls-Royce 


By DAVID SCOTT : PS European Editor 


U p to now, all Wankel engines— 
NSU, Mazda, Curtiss-Wright, Mer- 
cedes-Benz—have been pretty much 
alike. They run on gasoline, are fired 
by spark plugs, and have no super- 
charging. Suddenly, out of left field, 
comes Rolls-Royce with a super- 
charged diesel Wankel! 

Why? The UK Ministry of Defense 
has been searching for a compact tank 
engine using fuel of low flammability, 
and gave a research contract to Rolls- 
Royce six years ago. Now we can ad- 
mire the result—a dual, twin-rotor 
power unit weighing 929 pounds, 
which will deliver 350 hp at 4,500 
rpm from 396 cubic inches. It takes 
up about one-quarter of the space 
needed for a piston-type diesel of sim- 
ilar output. 

This is the first compression-ig- 
nition Wankel ever built. Curtiss- 
Wright has made a number of heavy- 
fuel RC engines, but they all relied on 
spark ignition. The Wankel engine 
geometry is such that the designs that 
give the best combustion character- 
istics do not offer very high compres- 
sion: only 8.5: or 9.0:1. For diesel 
operation, you need 18: or 21:1. 

Big blower. That's why Rolls-Royce 
chose supercharging. And what could 
be more suitable than a Wankel-type 
compressor on a Wankel engine? And, 
in fact, the blower is bigger than the 
engine! 

'The engine part of the diesel- Wank- 
el unit Is positioned on top of the com- 
pressor, with the fuel injector just 
after top dead center. Intake and ex- 
haust port are peripheral, and they 
are both transfer ports connected to 
the compressor chambers. Both fresh 
air and exhaust gases come in and out 
by way of the compressor. The two 
rotors are geared together with a 1:1 
ratio, and revolve in one direction. 

Compressed air from the blower en- 
ters the engine and is further com- 
pressed. This brings the overall com- 
pression ratio high enough to assure 
ignition without electrical sparks. 
When the exhaust leaves the engine, it 
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A Diesel Wankel 


Twin rotors use similar sealing configura- 
lions. Compressor rotor even helps in ex- 
pansion: Hot exhaust is routed across il. 


continues its expansion against one 
face of the compressor rotor. In this 
way, the compressor is not just gear- 
driven—it also gets help from exhaust- 
gas pressure. : 

Both rotors are carried on eccentric 
shafts. Strangely, it is the compressor 
shaft that doubles as output shaft. 

The Rolls-Royce technicians did 
not start out with a twin-rotor engine 
with a twin-rotor compressor. Thev 
first designed two different, smaller 
units, with a single-rotor engine and 
single-rotor compressor, each of about 
100-cu.-in. displacement and with 
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Wankel-type compressor—where most com- 
pression occurs—is bigger than engine 
proper. The two rotors are geared together. 


power output in the range of 50 hp. 
When the soundness of the principle 
was established, they developed the 
multi-rotor design. In future, even 
more engine-and-compressor units can 
be added, to produce a range of mili- 
tary vehicles of up to 1,000 hp. 
Rolls-Royce has no plans for com- 
mercial applications at this point. 
Passenger car applications seem to be 
out of the question, but the R-R 
Wankel diesel could have a strong 
future in heavy trucks, earth-moving 
equipment, marine use, and stationary 
machinery of all kinds. eB 


úE 


Eyal BOATING 


The experts tell why you 
have only a 50-50 chance of 
getting a well-designed boat 


By ERIK H. ARCTANDER 


Four leading boat designers speak frankly 


Richard C. Cole, 
independent de- 
signer of Coral 
Gables, Fla., in- 
vented the cathe- 
dral hull. He's de- 
signed boats for 
; Thunderbird, 
1 OMC. Wellcraft. 


Lars E. Granholm 
designed 60 boats 
tor OMC (Johnson 
and Evinrude) 
over the past sev- 
en years. From 
ihe 30 prototypes 
built, six. were 
marketed. 


Marre betting your life every time 
you put out into the water in a boat— 
betting it on the integrity and com- 
petence of the firm that built that boat. 
How good is that bet? Boat design 
has improved tremendously in recent 
years, but still . . . Said one of the 
leading designers interviewed by PS: 
“Tf you set yourself some normal stan- 
dards for a normal boat for normal 
people, half the boats in use wouldn't 
pass." 

Another reported: *At the midwest 
trade show before last, another naval 
architect and I inspected all the boats 
on the floor. Fifty percent of them 
were copies. At the last show, my im- 
pression was that an even higher pro- 
portion were copies." More on copy- 
ing later. 

Here's what our four experts have 
to say about the present state of small 
power-boat design. They agree on 
many points, despite widely varying 
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John H. Deknatel 
is president of C. 
Raymond Hunt 
Associates, Bos- 
ton. Hunt devel- 
oped the deep V. 
Firm has designed 
HiLiners, Well- 
crafts, Roballo. 


John Eggers is 
boat-project engi- 
neer tor the Mirro 
Aluminum Co. in 
Manitowoc, Wis. 
Mirro-Craft ranks 
among the big- 
gest in aluminum 
boat making. 


design and manufacturer loyalties. 


Is one hull shape 
better than another? 


Cole: “Most people think, on ac- 
count of all the propaganda about 
ocean racing, that a deep V is a fast 
hull. Well, for practical purposes 
there are no 'fast' or 'slow' designs. 
There is good design work and poor 
design work. Well-designed deep V's 
and cathedral types, for instance, have 
about the same speed capability—size 
for size, pound for pound, horsepower 
for horsepower. 

“The major worry in 1958, when I 
introduced the cathedral hull, was the 
danger of broaching [suddenly turn- 
ing broadside to the waves] at the 
faster speeds small boats were going. 
Running before a following sea, a con- 
ventional V-bottom boat usually rides 
down the waves at a slight angle. If it 

Continued 
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softens the impact of head-on waves. High 
deadrise (20- to 25-degree V) and steps 
(ridges)—running bow to stern—lift bow to 
reduce wetted hull surface, increase speed. 
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Like an ocean racer, this deep-V runabout 
lands on its stern. C. Raymond Hunt Asso- 
ciates designed 21-ft. HiLiner Sportsman 
for 45-50 mph, rough water. Sharp prow 


E 


runs to port, say, the boat leans to 
starboard so that when the bow runs 
onto the next wave, the starboard 
chine is deeply immersed and the port 
one is mostly out of water. The boat 
then turns sharply to port and broach- 
es, regardless of steering efforts. 

“This won't happen with a good ca- 
thedral hull. Its chines are straight. 
fore and aft, and parallel to the keel. 
When one side of the hull is immersed 
more than another, it's a straight line 
that's immersed, holding the boat on 
course. And the deeper one side sinks 
into the water, the more lifting power 
it exerts to right the boat." 

Deknatel: “Our view is that a small 
boat needs all the stability it can get. 
This is where these square boats have 
been so successful. The 13-ft. tri-hull 


nA ERE) 


k * 
br E Mes - 
L] "4 . ir "^ 
dud UNUS L. 


Er T 


= 


| 82i POPULAR SCIENCE 


— —-. U U U 


C OQ. 


ih Me m OSEE UIN PSEUD 


1 — gether CENT K 


4 tate 


Running up a wake, cathedral-hulled runabout uses 
its gull wings for stability. In smooth water, outside 
hulls of Johnson-OMC Trade Wind barely touch. In 
turns, side hulls give sure footing and reduce lean. 
In rough water, tunnels cushion the impact of waves. 


Boston Whaler was the most stable. 
functional 13-footer ever conceived 
when it came along. 

"As a boat gets bigger, it gets sta- 
bility from the weight of the engines 
and just plain size. So you can design 
for better riding characteristics and 
dryness. The sharp bow and high 
deadrise give you a better ride; the 
strakes keep the boat dry. 

“Coincidentally, you get a faster 
boat at high speeds. At slower speeds 
a flat-bottomed boat might be more 
efficient—it gives maximum lift. But 
as it goes faster—say around 40 mph 
—the flat-bottomed boat gets more and 
more level: It’s so flat the stern’s forc- 
ing the bow down and wetting the 
whole bottom area. As the deadrise 
boat goes faster, it lifts out until its 


An aluminum fishing boat, this 14-ft. Mirro-Craft has 
higher-than-usual freeboard and V bottom with chines 
forward. Flat bottom aft gives maximum planing lift, 
while the Deep Fisherman's hard chine resists rolling. 
Boat weighs 202 pounds, handles a 35-hp. outboard. 


wet area might be half that of a flat- 
bottomed boat. In fast boats there are 
differences of as much as 10 or 20 per- 
cent in top speed." 

Granholm: “One reason we like the 
cathedral hull is because of its stabili- 
ty in a turn. The chines on the low 
side prevent the boat from banking 
too much. A deep V usually heaves 
excessively in a sharp turn. In some 
we tested. you could put your elbow 
in the water when it made a tight turn. 

"A deep-V hull is hard-riding in a 
quartering sea—when waves come at a 
45-degree angle. We measured accel- 
erations of up to 15 gs when waves 
slammed against the broad, flat side of 
the bow. In a beam sea or following 
sea the hardness of the ride isn't so 
much different from a cathedral's. 

“There are still a lot of hard-riding 
cathedral hulls. This depends on how 
high the tunnels come up. If they're 
not high enough, the waves will slap 
right inside the concave surface. 'This 
gives a real fast impact, a rough ride. 
If the stem's shaped correctly, it slices 
through the wave and absorbs most of 
its impact; the tunnels are high 
enough so the wave doesn't hit them 
with full force. This softens the ride. 

"For average conditions, a properly 
designed cathedral hull is soft-riding. 
Running through five- or six-foot 
waves the tunnels will fill up, the boat 
will be hard-riding. But six-foot waves 
aren't average." 

Eggers: "Actually, we have some 
production parameters [for alumi- 
num | that limit our designs. The way 
we build them, the chine side of the 
side sheet has to be straight, so you 
can bend the chine into the metal with 
a brake press. And the side sheets 
can't be wider than 41 inches, because 
that's the width our rolling mill usual- 
lv delivers. 

"Aluminum-hulled boats tend to 
have one of three designs. There is 
the flat-bottomed john boat with a 
blunt bow; it's for sheltered bayous 
and rivers. Then there's a V-bottom 
fishing boat — actually a semisoft- 
chine, round-bottomed boat. And 
there are a few hard-chine fishing 
boats with semi-V bottoms. 

"We could build a cathedral hull, 
but there would be too many rivet 
seams to do it economically. A deep-V 
hull’s no problem—what is it but a V 
hull with more deadrise? 

"When talking about sophisticated 
hull shapes, remember that aluminum 
boats are products of an elaborate 
sheet-metal shop. They’re utilitarian 
boats designed for economy of manu- 
facture, not performance." 


What about future boat designs 
and power plants? 

Cole: “Molinari racing boats are 
making quite a splash now, but I see 
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Flying 80 mph on an air cushion, Glastron/ 


Molinari rides on the aftermost tips of twin 
peaks. A big winner in outboard racing, the 


hull traps air in its tunnel for lift, can flip 
easily. Glastron sells them only to racers, 
has no family version in mind now. 


no future for a runabout version. The 
Molinari is extremely stable laterally 
but very unstable fore and aft. It's 
only efficient when very lightly loaded 
and going fast enough for the air to 
lift it slightly. 

"I think outboards have developed 
to a marvelous degree and that by 
comparison inboard-outboards are a 
lump of heavy iron in the stern of the 
boat." 

Deknatel: *Probably the Molinari 
isnt very useful as a pleasure boat, 
but something might well develop 
from the catamaran concept that 
should make a practical powerboat 
with unique advantages. There are 
other proven concepts no one has de- 
veloped for consumer use yet, either, 
like the step boat. 

“Traditional runabout design is 
changing for the better. They're be- 
coming completely open, foam-filled, 
with self-bailing cockpits, low free- 
board, and a steering console amid- 
ships where the ride is best. Dryness 
has improved tremendously. 

" As for power, I think outboards— 
particularly the big ones—are coming 
back strong. And I think you're go- 
ing to see a reaction against inboard- 
outboards. The outboard is basically 
a more dependable piece of equip- 
ment, especially if you have two. It’s 
also much lighter and it’s easier to 
maintain. 

"I think the water jet still has a 
great future. And you'll probably see 
small lightweight truck diesels and 
turbines in 25-footers before long." 

Granholm: “For the next five years 
I don't see much change. I think 
more people will go from deep V to 
cathedral again because of obvious 


advantages in turning and general 
handling. And the deep V can be 
combined with the cathedral. 

“An interesting type coming up is 
the Molinari or tunnel hull. I built 
one as a hobby and went over 90 mph 
with one of our Johnson outboards. 
It's a very soft-riding boat on smooth 
water." 

Eggers: “Other than the deep V, I 
don't see any new hull designs com- 
ing in aluminum boats. But we've 
started making runabouts with alumi- 
num hulls and fiberglass superstruc- 
tures. With aluminum you can do a 
pretty good job on a hull, but you 
lose it on deck styling and appoint- 
ments." 


How do you choose a boat 
that's well-designed and built? 


Cole: *Don't buy a copy; nearly all 
are inferior boats. A copier can only 
steal what he can get from making a 
mold off someone else's boat. He 
hasn't burgled the lines plan or cut 
up the other man's boat to see where 
the structure is inside. So you can't 
expect him to have much idea of safe 
stringer systems, bulkheading, and all 
the important control of bottom run- 
ning lines. 

“A copy is easy for us to spot, hard 
for you. You might crawl under the 
boat on a showroom floor and tap it 
athwartship to count the number of 
longitudinal stringers (the stringers 
must run fore and aft). If you hear 
two stringers inside an 18-foot boat, 
for instance, it's a dud. 

"Or you might call the 'chief engi- 
neer' at the factory that makes a boat 
you're interested in. Ask him whose 
boat was used as a mold for theirs. 


You'll either get some bull or an in- 
dignant explosion." 

Deknatel: “You have to face the 
fact that if someone comes up with a 
better concept, people will copy it. 
But there are two kinds of copies. 
One— which we all hate—is made by 
crude, backyard companies that take 
a boat, roll it over, and make a mold. 
The other kind has copied the con- 
cept or idea without actually taking 
a mold off the boat. Either way, cop- 
ies seldom get the time, money, or 
effort they need to turn out well. 

"With fiberglass, where everything 
looks about the same, its damned 
hard to judge a boat by appearance. 
Sometimes you can tell if the boat is 
too flexible—if the deck seems spongy, 
for example. When fiberglass flexes 
too much it breaks. You can look 
into the boat at molded parts for hard 
cores, check the hull for breakouts 
and stress cracks. But these are ex- 
pert kinds of things; a consumer's 
safest course is to buy a company's 
reputation for quality. 

“A very important thing in a fami- 
ly boat is its ability to operate from 
10 to 25 mph in a good running atti- 
tude. If it will go 12 or 15 mph 
against a good chop, with good con- 
trol and attitude, you've got a lot 
more built-in safety than in a boat 
that must go 30 before it performs 
well. Poor midrange performance 
usually comes from overpowering the 
boat—hanging too heavy an engine on 
a small boat. And you don't get that 
much more performance." 

Granholm: *My advice would be to 
learn to recognize the various hull 
types and choose a sophisticated hull 

[Continued on page 130] 
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Johnson experts measure racing-engine out- 
put with superdirectional microphone (left), 
radar unit (center), plus tape recorder. 
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New-design fuel tank by Chrysler slips into 
transom well, is easy to carry, holds six 
gallons. It's standard with all Chryslers. 


2-HP EVINRUDE 


BUILT-IN FUEL TANK 
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Outboards for '71: 


Perfection is all you ask— 
and look what engineers have 
to do to meet your demands 


Wee come to expect U.S.-made 
outboard motors to have many talents. 
We expect them to— 

€ Come out of the box fresh from 
the factory and go to work at the first 
touch of the starter or tug of the cord. 

@ Snore along contentedly day 
after day—all day—on a vacation 
cruise, 

€ Work equally well whether the 
weather's hot or cold, wet or dry. 

e Sit on the transom for four or five 
weeks between trips, then fire up in- 
stantly. 

è Hibernate all winter with no 
more ado than turning off the key— 
then, come spring, kick off promptly 
the first day we want to go boating. 

è Gofast. Goslow. Accelerate like 
a dragster. Not burn too much fuel. 
Idle for trolling without fouling plugs. 

€ Keep going even after contact 
with rocks, sandbars, mud bottoms, 
or lily pads. 


50-HP JOHNSON 
DISCHARGE LOOP 
41.5CU.IN. IGNITION CHARGING 


® Last—just about indefinitely. 

You can doubtless add your own ex- 
pectations to that list—great expecta- 
tions for any piece of machinery. And 
particularly so for one that’s asked to 
perform in water—an unnatural ele- 
ment for machines. 

Yet the faithful kickers—from two 
to 135 hp—deliver the goods, helping 
millions of Americans to enjoy fish- 
ing, water skiing, cruising, and all 
sorts of fun in the water. 

Bright-eyed engineers and careful 
production managers are responsible 
for the quality of the outboards we 
have. Here are some of the under-the- 
paint values they have built into the 
1971 outboards: 

Johnson. Biggest news out of the 
Waukegan plant for ’71 is the new 50 
hp first described in our exclusive 
early report [“50 Horses from 41.5 
Cubic Inches,” PS July '70]. This 
brilliant motor, with tuned exhaust, 
capacitor-discharge ignition system 
with no breaker points, and loop- 
charged scavenging, is well worth a 
second look. With substantially lower 
fuel consumption, Johnson engineers 
tell us, the actual size and weight of 
the motor have been reduced. 
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The same trend shows up in the 
new Johnson 100, which replaces last 
year's 85 with no increase in bulk. In 
this case, the extra horsepower comes 
from use of a larger carburetor and 
altered exhaust ports. 

In Johnson's top model, the 125 hp, 
engineering refinements abound: en- 
larged and raised intake and exhaust 
ports, pressure-back piston rings, and 
an exhaust system that has been re- 
fined to tune the added cubic inches 
of displacement. It also has a new 
thermostat to provide better cooling 
in high-rpm range. 'The lower unit has 
been improved, and also the shaft, 
bearings, housing, and thrust-washer 
assembly —refinements designed to ac- 
commodate the increased power of 
this big motor. 

At the bottom of the horsepower 
range, Johnson's new two-hp pint-size 
motor weighs only 23 pounds, yet it 
has a completely enclosed flywheel, 
with automatic-rewind manual start- 
ing. The fuel tank is built in. This 
tiny motor is so sophisticated that 
some purists hate to see it replace the 
ultimate simplicity of last year's 115- 
hp Johnson. 

Mercury. Those lively black motors 
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from Fond du Lac have long been 
known for their engineering innova- 
tions. There are 10 models in the 
Merc 1971 lineup, each of them 
packed with engineering savvy. The 
big Mercs—the 1350 and 1150—both 
have piston displacements of 99.8 cu. 
in. And both feature a new stainless- 
steel exhaust reed divider in the pow- 
erhead designed for greater heat re- 
sistance and longer life. Both of these 
big motors have built-in internal ex- 
haust tuning to boost power and save 
fuel for you. 

The function of the Merc Thunder- 
bolt ignition is to build up voltage so 
fast (up to 40,000 volts in microsec- 
onds) that it forces spark plugs to fire 
too promptly for significant voltage 
leakage to sap energy. Result: sure 
starting under the toughest condi- 
tions, and plugs will fire even when 
they'd be considered fouled. 

The 80-hp Merc 800 for 1971 has a 
high-capacity fuel-pump system that 
will help easier servicing. This motor 
also has improved crankpin bearings 
for extended life, and a new crank- 
shaft lower seal for greater reliability. 
Other hidden assets: spiral-beveled 
gears for quieter and longer-lasting 
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operation in the 62.4-cu.-in. Merc 
650. The Merc 500, a four-cylinder 
job, has a new permanent-magnet 
starter motor which the engineers say 
operates more efficiently and causes 
less strain on the battery. 

The 500 also features shock absorb- 
ers as standard equipment. This lets 
you add power trim, just like the rac- 
ing boats. By pushing a button you 
can change the motor’s operating. 
angle while under way to raise the bow 
or level the hull to planing attitude, 
thus controlling the situation in all 
conditions of water and load. 

All of the new Mercury fishing-size 
motors, from four through 20 hp, have 
a Glide-Angle design to help when 
you're fishing near shore or in weeds. 
And the smallest of these motors, 
under 10 hp, have a shallow-water 
slant that automatically sets the mo- 
tor in a higher tilted position for 
maneuvering and operating in very 
shallow water. Another talent: Con- 
cealed blades shear fish lines before 
they can wrap around the propeller 
or damage the gear-case seal. 

Clamp-bracket throat dimensions 
on every single Mercury have been 
standardized to a 214-inch maximum 
opening. 'This is large enough for all 
conventional transoms, yet allows a 
low-horsepower model to be mounted 
on large boats as an auxiliary motor. 

Chrysler, For 1971, Chrysler has al- 
most as many models as Heinz. There 
are 51—count them-— different Chrys- 
ler outboard-motor models. "They 
range from the featherweight 3.6 hp 
up to a 135-hp racing motor called 
the “Swinger.” 

All of Chrysler's high-performance 
engines in the 70 through 120-hp 
range have new “dynamic-pitch” pro- 
pellers which are said to give up to 
three mph additional speed. The 
high-rake,  progressive-pitch props 
distribute power evenly along the en- 
tire surface of all three blades, say the 
engineers. Even in tight turns, cavita- 
tion is reported substantially reduced. 
Also, a longer hub design provides 
for smoother water flow, helping to 
eliminate turbulence. 

Another resourceful feature of the 
high-horsepower Chryslers is a new 
adjustable exhaust outlet. This helps 
give easier and more precise steering 
control. Simply by loosening two bolts 
the operator can move the canted ex- 
haust outlet horizontally from left to 
right to compensate for prop torque. 

Seven of the 1971 Chryslers are 

(Continued on page 128) 
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(upper left), chart catalogs (upper right), 
well-made dividers, parallel rules (bottom 
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r (bottom right). 
Special books such as cruise guides and 
Coast Guard light lists give helpful detail. 


To use a course plotter, run upper edge vertical lines with those on the chart. Now 


between two points on the desired course. 
Then rotate circular portion to align its 


pam 


Dividers measure distances between points. 
To use, place one divider point on point 
A, the other on point B. Take the dividers 
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read your compass course at the course 
line point on plotter's circular scale. 
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to the distance scale at the 
border of the chart to read the distance 
between the two points in miles. 


How 

to Read a 
Marine 
Chart 


By JIM ROE/ PS Boating Editor 


lL. pleasure boating, “‘getting there" 
is 90 percent of the fun. And knowing 
how to get there—to points over the 
horizon, through busy channels, safe- 
ly around reefs, and to a protected 
harbor on a dark and stormy night— 
makes it even more fun. It helps you 
avoid such incidentals as bent props, 
going aground, or the ego-bruising 
necessity to ask a passing boat 
“Which way is Cleveland?" 

In acquiring navigation know-how, 
the marine chart is your first item of 
business. Next, learn how to use it. 
Charts, the “roadmaps of the sea," are 
basically easy to read. But, since 
most of us don’t grow up using charts 
the way we do road maps, it takes 
some study at first to learn their lan- 
guage. 

To help us, PS went to a man who 
has long taught U.S. Power Squadron 
courses in navigation. He is Oscar 
Berman, who owns Navigation Equip- 
ment Company in Chicago. Berman 
Is an acknowledged expert, both in 
the use of charts and in. teaching 
others how to use them. F 
Oscar would introduce you to the 
wonderful world of the nautical high- 
ways: 

First of all, you need very little 
equipment to read and | a chart: 
the chart itself, a course plotter, pair 


more and more precise and more and 
more interesting. Still, keep it un- 
complicated at the start. 


What charts show: Charts give, in 
reduced scale, all the physical fea- 
tures of a region, with special em- 
phasis on the water detail. 'This 


includes a coast outline, harbors, 
landmarks, islands, rocks, shoals, and 
type of bottom. It also shows danger 
areas and safe areas. Printed on the 
chart are symbols indicating aids to 
navigation. These include buoys, 
lights, bells, gongs, range lights, ra- 
dio beacons, and other aids which will 
help you identify just where you are 
on the chart. Here is a summary of 
what charts show: 


Continued on page 142 


For Thrills Glastron/Carlson CV-21 designed for jet power manship in this class. Power is a 350-cu.-in., 265-horse engine 


demonstrates superb engineering and work- driving a Berkeley jet pump. Speed? Way out. Price is $7,750. 


oney 


From new jet-power engineering to hull J 
and layout designs, these 1971 beauties deliver eu [ac n 


more delights to the dollar than ever Chris-Craft’s XK-22: a hot boat. Reports indicate she'll do 50 
mph with 350-hp high-performance inboard/outboard power. Sies- 
ta pad, ski-storage lockers are standard. Price is quoted at $8,990. 


Glastron GT-143 is a 14-footer with 68-in. beam that takes out- A Chrysler racing team—the all-new 16-ft. Conqueror, powered 


board power to 65 hp. Bucket seats forward, console between. by Chrysler's 120-hp outboard. She's built for speed and respon- 
of the 1971 speed-and-spray set. 


Great ski boat—and a Class | racing champion. Lists at $1,099. siveness. Will be a favorite of 
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For Fishing This well-designed 16-footer is one of a Kayot’s bow-rider serves the angler in all quarters. Helmsman 


complete family of serviceable fishing boats can handle boat and rod trom the center-console position. Note 
by Aluma Cratt. Transom here is self-bailing. A Merc moves it. rails at the right places. Powered by an Evinrude 60-hp Triumph. 
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For Sun 'n' Skis Super Gypsy 20 by MFG gives us that Chrysler’s new 17-ft. Courier 231 sports a 120-hp Chrysler motor. 


urge to roam, This is a “you name it— All the features vou want: bow-riding compartment, walk- 
lll do it" boat—ereat for skiing and running. Mercury power. through windshield, both front- and rear-tacing lounge seats. 
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For Living Aboard Drift-R-Cruz 40-footer does Different! Kenner calls it the Rum Runner. Forward cabin of this 
things for you in a big way. Big 35-footer sleeps two, houses the steering station and galley. 


speed, big sundeck and living space; hull will handle big waters. Cabin amidships sleeps tour. Twin OMC 155s drive it to 34 mph. 
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For Fun Slalom kayak by Old Town Fiberglass rowing canoe fitted with slid- Give your girl a job: Foot power propels 
| executes fastest maneuvers in ing seat is an efficient way to go. This this Kayot aquabike. You'll set no speed 
white water. Used by U.S. World Team. l6-it. Old Town has full flotation built in. records, but it's slimming exercise—and fun. 
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You can fight any fish with the new MFG Fishing Caprice. Husky The new Lund 16-ft. aluminum fisherman is lightweight for easy 
18-footer has deep-V hull for moving offshore, spacious insides handling, but has big 1,020-Ib. load capacity. Can skim in among 
with raised casting platform forward, walkaround steering console. the lily pads or take on big lakes. One of a large Lund line. 


Chris-Craft’s new-idea Lancer 17 is an inboard-looking outboard New-design Boston Whaler, named Outrage, is a rugged 21-footer 
that conceals an outboard engine under that rear housing! This that's both seaworthy and also a family fun platform. The rub 
design gives full outboard maneuverability, plus clean transom. rail gives footing for swimmers. Power is the new Johnson 100. 
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Not a do-it-yourself boat, but Kayot's 24-ft. pontoon camping A competent Nauta-Line shows her stuff. There's one of these to 
craft. Lined up alongside on the beach are alternate seating lay- fit vour family—a 28-footer that sells for under $10,000; or you 
outs available under the camping top. Great for bar-hopping. may prefer the 34- or 43-it. model. Mercruiser power's standard. 


F r Da | Cruisin | Shell Lake's 21-ft. cuddy-cabin Uniflite's 23-ft. runabout has plenty of space for fishing parties 

or Day g = | n — Uniflites 23-ft. runabout has plenty of space for fishing pa 
cruiser can be trailered, and is or for the family's boat-camping gear, and it's a good ski boat 

to 235 hp. as well. Rugged fiberglass construction; inboard or l/O power. 


E: 


big enough for larger waters, I/O power options up 
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Buying a sailboat? Here's advice from an old pro 


No Fuel, No Noise—Just the 


Your first sailboat should fit into your own 
picture, a veteran sailor says—and tells how 


By BOB SMITH 


T here's a certain kick in discovering, as people do, that 
you can be a yachtsman for anything from a few hundred 
dollars to a million. Anyway, thousands more Americans 
are entering the sport each year, drawn by the motorless, 
ride-the-wind escape that sailing represents. Doubtless 
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Overnighters have set their spinna- 
kers to increase downwind speed in 
a race. These powerful, balky sails 
require experience to handle—a skill 
best learned on smaller craft. The 
boat in front is the Cal 30. 


A roomy, open cockpit is as impor- 
tant as the cabin on an overnighter. 
You'll spend most time outside, sail- 
ing, rather than inside, sleeping. 
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some have more sun, wind, and spray in their eye than in 
their background. For those of you who plan to become 
sallboat captains in the near future, here are some 
thoughts on it all from an **old pro." 

Your first sailboat will probably be the most important 
one. The right choice—for you—can give you rewarding 
experiences and a lifelong hobby. 'The wrong choice can 
make you wonder why anyone ever goes sailing. The 
secret is in fitting your first saiiboat comfortably and 
conveniently into your own picture, instead of changing 
your picture to fit a certain kind of boat. One is fun; the 
other means headaches. 


World's most popular one-design sailboat is the Sunfish, a fiber- 
glass board boat. You can learn the fundamentals of sailing 
readily on one of these simple and rugged sailing surfboards. 
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Medium-size day sailers like 
this Chrysler-made boat are 
raced in heavy competition in 
all yachting areas. You're a sail- 
or when competent to move 
up to yachts in this group. 


The Mac dinghy is a splendid 
10-ft. centerboard sailer that 
can also be rowed or powered 
with a small outboard. This 
type is among the best for 
teaching voungsters to sail. 


1 — 


4à b 


Pa 


CYAN BOATING < 


Wind and You 


To make sure your choice will suit you, ask yourself 
these questions before you head for a boat dealer: 

€ Where will your boat be sailed? 

e How much sailing experience do you have? 

e How do you plan to use the boat? For cruising? Day 
sailing? Racing? 

è Will youngsters take part in your sailing? 

€ Where will your boat be berthed and stored? 

The answers form your picture. Here is information to 
help you choose a boat that fits it: 

A new yachtsman, regardless of the girth of his wallet, 
should not begin in a large craft (over 30 ft.). It is more 
difficult to learn the art of sailing and basic seamanship 
on a heavy craft, and mistakes are costly. Mishandled 
gear can be dangerous. 

What are your options in the 30-ft.-and-under bracket? 
Actually, there are more than 400 registered sailboat 
classes in this group in the U.S. (many more are not 
registered). Finding your way will be easier if we discuss 
them in four categories, loosely defined but based on what 
each is designed to do— best. 

Board boats (approx. 15 ft. and under). Essentially, these 
are sailing surfboards fitted with centerboards and single 
sails. They have very little freeboard (height of sides) 
and not much “inside.” You sail on them rather than 
in them. 

Board boats are designed to be sailed by one or two 
people and can be used for day sailing and racing in 
reasonable sailing conditions anywhere. 'They are fast, 
wet, and easy to capsize. If you can swim, they are not 
dangerous; the righting maneuver is simple and a lot of 
fun. Don't buy this type, however, if the water in your 
area 1s so polluted that swimming can't be part of the fun. 

These boats are the easiest to transport, launch, haul, 
and store. They can be car-topped, loaded in a station 
wagon—even hand-carried. Anywhere you can walk to 
the water's edge is a suitable launching place. Store them 
at home and spend next to nothing on maintenance. 

They are splendid for beginners of all ages who want to 
learn the fundamentals of sailing: how to get there and 
back—as long as "there" is nearby. You'll find board 
boats wherever there is boatable water. They’re included 
in the activities of many yacht clubs. 

Prices for new boats in this category range from about 
$500 to $1,200; kits are available that sell for less. Used 
boats in good condition don't lose much value. 

Sailing dinghies (up to about 20 ft.). These began as row 
boats with centerboards and sails. Since then, many have 
reached the pinnacle of sailing sophistication. Two (Fly- 
ing Dutchman and Finn) have reached Olympic status. 
They have much more freeboard than board boats do, 
allowing you to sail in them. Depending on size and type, 
they're normally sailed by one to three persons. 

Dinghy types are the most popular sailboats in the 
world today. Light, sensitive centerboarders, they appeal 
to youngsters, juniors, and young adults. Many are 
athletic boats that produce high sailing speeds and ex- 
citing rides. They capsize easily when mishandled, but 
skillful sailors can keep them upright in most conditions. 
Probably more people have learned to sail in a dinghy 
than in any other type; it's generally recognized as the 
best boat for this purpose. If your experience is limited, 
choose a model that is easily righted and self-bailing. 


Continued 
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‘Soling-class boats are 26- ft., 
sophisticated racing machines. A fiberglass Soling will race for 
the U.S. in the 1972 Olympic competition in Germany. 


A typical small English overnighter is built for heavier weather. 
Note high bow and freeboard, smaller sail plan in relation 
to boat. A spinnaker is usually included in the sail inventory. 


The 505 racing dinghy is "one of the best ever built," says the 
author. Highly developed 16-footer is made for skilled sailors. 


Aluma Craít's new S-14 is a family-fun sailer made of fiberglass 
with a comfortable 61-in. beam. You launch it írom the beach, 


Dinghies are day-sailed and raced everywhere. If your 
water is constantly windy, pick a model with low sail 
area in relation to boat size. Since dinghies are drier than 
board boats, they can be sailed where the water is colder 
(small dinghies are used all over the U.S. in winter 
Frostbite racing). 

For one-design class (same-model) dinghies there are 
extensive racing programs involving yacht clubs and class- 
racing organizations. Buying a type that's popular in 
your area will let you in on the fun. Normally, dinghies 
are dry-sailed (parked on land on a trailer or dolly). 
'They are easy to transport, launch, and haul, and you can 
store one in the yard at home. 

Prices for new sailing dinghies range from about $600 
to $3,500; size and degree of sophistication make the dif- 
ference. Resale values are notably higher in the popular 
classes than in the mavericks. Used fiberglass models are 
often the best buy, for there's usually little deterioration, 
apart from sails and hardware. 

Day sailers (approx. 30 ft. and under). This type is gen- 
erally larger in volume, heavier, and deeper than a sailing 
dinghy. The emphasis is on stability and roominess. 
Many have fixed keels instead of centerboards. 
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Extensive competition has made a science of design in 
this class. Four models have achieved Olympic status 
(International Tempest, the Star, Soling, and Dragon). 
Multi-hulled craft (catamarans and trimarans), except 
larger cruising types, fit into the day-sailer category. Ali 
types are raced by two to four persons. When day sailing, 
larger ones can carry more. Some can be used for "camp- 
out" cruising. 

Day sailers are the second most popular craft now in 
world-wide use. The smaller centerboarders are fine for 
beginners, though dinghies are better. It's wiser to step 
up to a larger day sailer than to start in one. With the 
exception of inland-lake scows, day sailers are designed 
to handle choppy seas and heavier wind conditions. The 
scows are for small lakes. 

Only the centerboarders are capsizable when mishan- 
dled, and only a few of these can be righted without out- 
side help. But they really resist capsize better than either 
board boats or dinghies. Keel models don't capsize but 
may break something when mishandled. Except for small 
centerboarders, day sailers are tougher to transport. Most 
of them require custom-built trailers and shore-to-water 
hoisting and launching facilities. Smaller ones are usually 
dry-sailed; larger ones need moorings or a marina slip. A 
boatyard is the best place for off-season storage for larger 
keel models. 

Before you buy a heavy day sailer, find out whether 
such facilities are available nearby. In crowded water- 
front areas these are scarce and expensive. This “old pro" 
would compromise and fit his boat to the place. 

There are extensive racing programs for all popular 
one-design day sailers. Again, buy one that's popular 
where you are so you'll have plenty of friendly competi- 
tion. What's more, you'll learn how to sail your new boat 
faster with help from experienced sailors. 

Prices for new day sailers range from about $1,200 to 
$10,000. Resale values are much higher in popular mod- 
els than in mavericks. A good racing record generally in- 
flates the price of a used day sailer. But because a be- 
ginner can't really use the sophisticated tuning and gear 
that make a winner, he shouldn't pay for one. 

Overnighters (approx. 30 ft. and under). Overnighters 
are mini-cruising yachts. They are heavy, beamy, with as 
much volume for length as designers can put in. Most are 
keel boats; a few have heavy metal centerboards. These 
sacrifice stability but can be sailed in shallower waters. 
Overnighters have living and sleeping accommodations 
suited to their size. Likely they'll be fitted with auxiliary 
power, either inboard or outboard. Two or more persons 
can sail them. Determine your boat's design capacity be- 
fore you bring others aboard. 

These heavy, expensive boats are not recommended for 
beginners. To safely enjoy what the yacht can offer, the 
skipper, besides knowing how to sail, should have some 
knowledge of pilotage, navigation, use of instruments, 
and rules of the road— plus a bit of engine savvy. 

Youngsters and juniors usually shy away from over- 
nighters after a few rides. It's not exciting, and crewing 
for Pop is less fun than sailing small boats with friends. 
First-boat owners often learn—the hard way—that racing 
and cruising togetherness is best achieved with their 
contemporaries. 

Boats in this group are designed to ride in the heavier 
winds and seas encountered in open waters. But when 
you get that “Fiji Island" feeling, take stock: A 30-footer 
becomes frighteningly small in dirty ocean weather. And 
don't be fooled by advertising claims about many people 
being able to sleep together on small boats. It's been re- 
marked that some makers collect undersize bunks, enclose 
them in a watertight container, and offer the mess as a 
cruising yacht. Even beginners should have enough com- 
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Author Gannon, a veteran snowmobiler, quickly adapted his winter skills—like riding in a half crouch—to the Scorpion Hydra/Cycle. 
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HYDRA/CYCLE: Jet Ride on the Water 


It'll top 30 mph and 
turn on a dime, so hang on 
to those handlebars 


By ROBERT GANNON 
PHOTOS BY DAN McCORMACK 


lvs like whizzing on a snowmobile 
through mushy ice. No—it's more like 
riding a motorized surfboard through 
Jell-O. Actually, it's driving some- 
thing called a Scorpion Hydra/ Cycle, 
one of the first of what promises to be 
a new breed of sports craft. Those 
now available differ wildly in appear- 
ance and propulsion method, but all 
have one thing in common: a big mo- 
tor on a teeny fiberglass boat. 

The one I rode is a $1,350 job built 
by the Turbo-Marine Division of 
Scientific Engineering (P.O. Box 622, 
Salina, Kans.), maker of marine 


g off his jet 
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boat, Gannon took a harmless header when 
he lost control while trying to give photographer some good shots. 


pumps and aircraft parts. The boat 
is four feet wide and twice as long. 
But somehow it seems much smaller. 
Especially when you see the huge en- 
gine amidships—a 25-hp Kohler mon- 
ster. The whole business weighs only 
270 pounds, but roars along at 20, 25, 
30 mph—I don't know, something ter- 
ribly fast when you're that close to 
the water surface. 

One nice thing about this particu- 
lar design is that its draft is only 
four inches—two if you're going fast 
enough to plane. There’s no prop 
dangling below. Instead, there's a 
turbo pump—a double impeller in a 
tube that sucks water up through a 
hole in the hull and blasts it rearward. 

When you ride it, you feel as if 
you re straddling a jet. 

Steering is ultrasensitive—but 
sweet, when you're used to it. Instead 
of a rudder, it uses a nozzle around 
the jet stream. You swivel it back and 
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Gannon's freestyle is no match for the departing Scorpion's jet 
drive. But the boat eventually circled around and came back. 


forth to aim the boat, so to speak. 
( Creates a problem when you come in 
for a landing, though. Shut the motor 
down too soon and you have no steer- 
ing at all.) 

At White Lake, N.Y., I learned to 
handle the craft in about 20 seconds, 
and I attribute the learning speed to 
all the snowmobiling I've done. The 
feeling is exactly the same as when 
snowmobiling after a deep fall. You 
bank into turns and use body English 
to swivel around. You bounce across 
waves as though over snow-covered 
plow furrows. And you automatically 
assume the snowmobiler's half crouch. 

One difference is that on the Scor- 
pion you have to watch where you sit. 
Sit too far forward and the boat won't 
plane; too far back and you'll burn 
your posterior (the engine grill gets 
broiling hot). 

The shrunken speedboat differs 

[Continued on page 130] 
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Underbunk study area has drop-leaf desk 
that folds up for extra play space (top left 


photo). Adjustable open shelf stores books. 


Slots and holes at opposite end of bunk 
provide variety of storage and display bins 
for toys and small clothing items like sox. 


Divider sections are angled across 
author's living room (right). Shelves 
at rear store bulky household items. 
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PROJECTS 


Custom-Made 
Furniture 
the Fasy Way 


Our new system puts Masonite facing on plain 
metal shelving for a child's sleep/play unit—or 
storage dividers like those shown below 


By ROBERT MANGURIAN 


Win a quick and inexpensive con- 
struction system that uses steel shelv- 
ing and hardboard, you can create a 
“total environment” for your child's 
room—or for your own den. 

Children's rooms have always suf- 
fered from two problems: The bed, a 
single-purpose piece of furniture, oc- 
cuples a large portion of the usually 
cramped floor area. And the child's 
clothes and toys generally clutter the 
remaining space, resulting in a con- 
stant battle with parents over ‘‘clean- 
ing up the mess." 

The design approach I’ve employed 
here resulted from a study of my own 
child's activities—playing with toys 
and games, reading, drawing, building 
things, sleeping, and keeping track of 
his clothes and other belongings. 

My conclusion: Since the primary 
place for most of these activities is the 
floor, an effort should be made to free 
this valuable space. This objective— 
coupled with the fact that children, 
for the first 12 years, can comfortably 
occupy two levels in rooms with ceil- 
ing heights designed for adults—led to 
the concept of the Child's Living Ma- 
chine shown here. 

In only six sq. ft. It's a multipurpose 
unit that provides for all the functions 
of standard children's furniture while 
occupying only six square feet of floor 
space. The usual area required by 
children's furniture is 40 sq. ft.—about 
a third of the total area of a small bed- 
room. My raised sleeping platform 
(reached by a movable ladder) frees 
the floor space; supporting shelf units, 
accessible from both floor and bed 
levels, provide storage and all addi- 
tional functions. 

Clothing is stored at bed level and 
hung on the outside panels by means 
of standard perfboard hooks. Toys, 
blocks, dolls, and sports equipment 
are contained in the hole and slot bins. 
A fold-up desk-table is used whenever 


Jus genes ci oe 
E 


sleep/play components stack in small space 
and are quickly reassembled at new site 


Knocked down for moving to new home, (right) 


a raised work surface is needed. A 
fold-up sloped surface is a backrest 
for floor-sitting and an easel for draw- 
ing and painting. 

The storage bins are designed to 
solve the clutter problem. Children 
don't take naturally to drawers, but 
they'll develop the habit of organized 
neatness if you provide them with am- 
ple bins and open shelves that keep 
things accessible and in sight. 

Design responds to needs. My Liv- 
ing Machine is fully responsive to a 
child's growth and changing needs. 
The mattress platform is adjustable 
for head clearance, and the fold-up 
desk can be raised at six-inch incre- 
ments to adjust to the child's growth. 
The sketches at right show the Living 
Machine in alternate assemblies, ei- 
ther of which can be placed in a room 
in several positions. Where possible, 
it's best to keep the unit away from 
walls to allow access from all sides. 
Many other configurations are possi- 
ble—additional storage units, bunk 
beds for a shared room, and storage 
walls to divide floor space. You sim- 
ply “customize” your own units from 
the various options shown in the sil- 
houette sketches. 

The entire Living Machine, as 
shown, cost less than $100 for ma- 
terials, including all hardware and 
paint. The system utilizes mass-pro- 
duced steel office shelving for the 
structural elements and shelves, plus 
hardboard panels to replace the usual 
steel braces and provide facing. 

The shelving is standard through- 
out the U.S. and outlets can be found 
in the yellow pages under “shelving.” 
Shelf and post units are prepainted 
with baked enamel. Shelves vary in 
size. For the Living Machine I chose 
12" x 36" shelving with 6' posts, to 
conform with mattress size and 
make best use of 4' x 8' hardboard 
sheets. If your child's storage needs 
are more extensive (and space per- 
mits) use 18" x 42" shelves instead. 


[Continued on page 143] 


by passing bolts through Masonite 
facing, angles, and shelf flanges. Predrilled 
holes in Masonite permit space adjustment. 


Choose your options 


g i or 
NN for easy-access storage of books, 
magazines, records, and other objects 


LLLA ward rail beam 
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MATERIALS LIST 


STEEL SHELVING 
15 144" 1!4^x 72" ANGLE POSTS (I7 HOLE SPACING) 
14 12° x 36 SHELVES 
200 SETS 44° BOLTS AND NUTS 


HARDBOARD SHEETS 
4 16" y 4° x8 TEMPERED DUOLUX 
2 14" y 4x & TEMPERED DUOLUX 


HARDWARE 
I 4° LENGTH -HROME PIANO HINGE 
6 te" x tex A x A" STEEL ANGLES 
MATTRESS 1 PAIR LID SUPPORTS 
~ PLATFORM 3 
Se TIE GUARD RAIL 
v r | 
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: 1 |. 


x 


at, rn. 
—— h 


t " 
1 i 
} Ta 


LADDER 
À I2" 
up | 
CUT ANGLE | 1/2" CER e" 
SHORT ON SIDE 24 — w« i 
.4"X4" SUPPORT ANGLE / TYPICAL BOLT- à p. 
BOLTED IN PLACE HOLE SPACING i | 
FOR SIDE PANELS | jjo" 
is 2" 
LID SUPPORT | 
j 


jx n: D 


-- 
+o 
& 


95 | POPULAR SCIENCE 


-AP \ 


I2 TYPICAL BOLT-HOLE 
SPACING FOR FRONT 


1/8" THICK UNLESS NOTED 


HANK FOMMALSKI 


AND BACK PANELS -1i2"O.C. 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Suspect there's water in your crankcase? 
Start the engine, pull the dipstick, and 
dribble a few drops of oil on the hot ex- 
haust pipe. If the oil bubbles or fizzes, 
you can be sure there's water in it. 
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Every time you change your oil, print a mile- 
age reminder for the next change on a tape 
label maker and stick it on your odometer 
glass where you can’t miss it. The tape is 
easy to remove for subsequent oil changes. 


GRIND 
OR 
—À FILE OUT 
ME l/9' GROOVE 
ILLUSTRATED 


Ever pinch your hand trying to remove headlight retaining springs? Then you know how 
tough they are to pull loose. Next time you replace a headlamp, try notching an inexpen- 
sive screwdriver, as shown in the drawing. Then use it as shown in the photo—slipping the 
notch over the spring eye and pulling. You'll find the springs come loose with very little 


effort. You can make the notch with a rattail needle, grinder, or triangular file. 


E p ts "T J 


You've tightened a nut too far and stripped 
its threads. How do you remove it? Screw 
an identical nut down on top of the trouble- 
maker, grip both with a pair of Vise Grips, 
and unscrew them both together. 


ae 


Lug bolts sticking? Next time you change 
a tire, and every time thereafter, spray the 
lugs and lug bolts with a silicone lubricant. 
It won't wash out, and prevents rust as well 
as lubricating the threads. 


A plastic sandwich bag makes a good leak- 
proof liner for a cracked windshield-washer 
tank. Slip it inside, with the top sticking out 
the opening. With reasonable care, the bag 
should last indefinitely. 


Do c 


SPLIT EN er ES i eec 
Turn an old spark plug into an ignition 
tester. Drill and tap it, and screw on a 
battery clamp. Clamp the plug to a clean 
ground, attach an ignition lead, and watch 
the gap as you turn the engine over. 
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HOW TO SET UP 
AND RUN 
uto-Lube 
This is the fourth in Richard Day's 
series on home car-care centers. See 
our January '70 issue for an engine 
tune-up center; July for a cooling- 


system center; and December for a 
wheel/tire center —THE EDITORS 


By RICHARD DAY 


Having the tools to lubricate your 
car lets you get the job done as only a 
careful owner can do it. It makes you 
independent of the service station and 
garage. No appointments to keep. 
No waiting around. Lubrication is 
not covered by new-car warranties: 
The money you save is your own. 

The tools you need cost less than 
$110. On a cost-effectiveness basis, 
this might not pay. But you'll use 
the tools for other things. If you have 
two cars, savings are doubled. The 
lube center should last a lifetime. 

If you own one of the few lubri- 
cated-for-life cars, such as post-1960 
Cadilacs and the new Pinto and 
Vega, you won't need greasing equip- 
ment and grease. If your car, like 
most, has grease fittings, you can cut 
costs by buying a lower-cost grease 
gun instead of the high-pressure out- 
fit shown. However, one-hand opera- 
tion is a big benefit while you are on 
your back under a car. 

In addition, the big greasing outfit 
delivers 12,000-psi pressure, which 
cheaper outfits can't match. With an 
adapter, the gun will fit any type of 
grease fitting, including the newer 
plug-sealed systems. Another advan- 
tage of the larger outfits is lower cost 
for grease. A 35-lb. pail costs about 
$12 and should last for years. You 
can also save by building your own 
creeper. Creeper casters can be had 
for about $4—half the cost of a ready- 
made creeper. 

Until you encounter an overly 
tightened oil-filter cartridge, or if 
your car engine doesn't have a spin-on 
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oil filter to begin with, you can do 
without the wrench for that. If you 
already have a wrench that fits your 
engine's oil-drain plug, you can get by 
without the oil-drain wrench. 

You won't want to do without the 
trouble light. It serves as both a light 


D HANDL 
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ing both money and time. Have all tools at 
hand, as seen below, before rolling under. 


and a handy light-duty extension 
cord. The heavy oil-resistant cord on 
good trouble lights should last a long 
time. Replacement bulbs for a trou- 
ble light should be rated for rough 
service. Ordinary filaments can't take 
the dropping. 


How to add engine oil and do a lube job like a pro 


pe Eier ee dc ND E. F 

Oil-filler spout makes it easy to use canned 
oil. Push down into the can until spout is 
sealed against the can's top. Tip the spout 


Even though it's insulated, don't 
use a trouble light on a wet floor or 
around a wet car, 'The risk of shock 
is too great. Likewise, never use a 
two-wire cord for portable power 
tools that require three-wire ground- 
ing. 

One item vou'll need that's not on 
the list 1s a container for oil drainings. 
A low pail or a can with its top cut 
off works well. It should hold two 
gallons, with freeboard to spare. 

Oil changing. Probably the most 
productive operation, in effort spent 
and dollars saved, is changing your 
oil. While shops make no labor 
charge, the oil you buy carries a price 
premium to -cover the work of chang- 
ing it. So does the replacement oil- 
filter cartridge. If you buy your oil 
and filter off the shelf in a store that 
lacks facilities for installing them— 
or even in some that can do it—you 
can avoid this hidden labor charge. 
And you can still get name-brand 
products. 

To change oil, be sure the ramps 
rest on a solid surface. Have the en- 
gine at operating temperature. Let 
someone guide you on. Brake slowly 
so the ramps won't tip over. Block 
the rear wheels, set the parking brake, 
and put the automatic-transmission 
selector in park or the manual-shift 


Adapter for grease gun snap-locks into the business end of the gun 
(above, left). Greasing adapter offers two points. The rubber-tipped 


Eme. 


quickly into the filler opening (center). 
Hold the can nearly upright until empty. 
Automatic-transmission filler tubes are too 


lever in reverse, and the car's ready. 

Lay out all the things you'll need— 
trouble light, oil-drain wrench, trans- 
diff drain wrench, filter-cartridge 
wrench, drain pail, and new filter ele- 
ment. Also have a cloth on hand to 
wipe the filter-gasket seat—and your 
hands. 

Position the drain pail. Loosen the 
drain plug from the bottom of the oil 
pan. Screw the plug out until the last 
thread is about to let go. (After 
you've done it a few times, you'll 
know.) Then grab the plug and give 
it a quick counterclockwise half-turn, 
pulling it out and away—to avoid get- 
ting hot oil on your hand or dropping 
the plug into the pail. "o sex 

While the oil runs out, look for 
signs of fluid leakage at the radiator; 
engine, transmission, differential, and 
at all four wheels. Examine the brake 
lines and hoses from front to back. 
Look at the steering arms and rods for 
loose or bent parts. Inspect the ex- 
haust system, wriggling the pipes to 
see that they aren't hitting on some 
other part. If your inspection turns 
up anything wrong, you may want to 
take your car in later for professional 
attention. 

When all the oil has drained, in- 
spect the drain-plug gasket (if it has 
one) for damage and wipe the plug 


NEN 


small for an oil spout. But a flex funnel 
(right) fits inside the filler pipe, letting 
you add transmission fluid without spilling. 


point (above, right) for lubing plug-type fittings threads over the 
needle-nose point, designed to reach some U-joint fittings. 


clean. Thread it squarely into the 
drain opening by hand, and tighten 
firmly with your wrench. 

Oil-filter change. Now move the 
drain pail under the oil filter, if that 
is due for replacement. Some manu- 
facturers call for oil-filter-element re- 
placements with every oil change. 
Others don't. To loosen the cartridge, 
slip the wrench over the cartridge 
with the handle positioned for turning 
counterclockwise. When the filter has 
been loosened, spin it off without the 
wrench. Catch the cartridge as the 
threads let go, and lower it gently 
into the oil-drain pail without splash- 
ing. (Note: Some filters are easier to 
service from above than from below. ) 

Take the new filter element out of 
its box, dip your finger into the drain 
oll, and wipe a light film around the 
rubber gasket. Clean the filter seat on 
the engine with a clean cloth or paper 
towel. Start the threads carefully and 
spin the new filter on until the turning 
gets harder. This is when the gasket 
first makes contact. Give the car- 
tridge half a turn more (180 degrees) 
to seat the gasket firmly. Further 
tightening may distort the filter; 
looser fit invites leaks. Don't tighten 
a new filter element with the wrench. 
That's only for loosening this part. 

Continued 
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Gear-lube checking. While you're 
underneath, check the levels of man- 
ual-shift-transmission and differential 
lubes by removing the square-hole 
plugs with your trans-diff drain 
wrench. If there's any lube seepage 
around the threads before you get the 
plug out, you can screw it right back 
in: The level i is up. 

In your level checks, be sure to 
allow for the fact that, on ramps, the 
car is higher in front than in back. 
Temperature of the lubricant has an 
effect, too. If it's cold, the levels may 
be half an inch lower than if it's at 
operating temperature. 

If the transmission or differential 
lube level is not to—or very near—the 
fill opening, top it off. To do this, 
pour the correct lube into your gear- 
lube syringe with the end plate off and 
the handle all the way out. Replace 


Use oil-filter wrench to loosen cartridge. 
Never use it to tighten filter. Hand-tighten 
one-half turn after gasket makes contact. 


Use squirting oil can for such parts as dis- 
tributor, throttle linkage, and hood hinges. 
It gets oil in where regular oil cans can't. 


Front wheels should be jacked up to lube 
ball joints. Jack under the lower suspension 
arm, lengthening ram screw to reach it. 
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the end cap and insert the plastic 
hose into the gear-case opening. Push 
the piston handle in slowly until gear 
lube begins dripping from the filler 
opening. Then remove the syringe 
and replace the gear-case plug. Tight- 
en it securely. 

Most cars use the same gear lube 
for life. If a change is called for, drain 
the old lube through the plug in the 
bottom of the gear case. Usually if 
no drain is provided, no lube change 
is called for. 

Refill the gear case with lubricant. 
Manual-shift transmission and differ- 
ential lubricants often cannot be in- 
terchanged. Furthermore, antislip 
differentials take a different lube. 

Roll out and immediately fill the 
crankcase with engine oil. It’s a good 
idea to have the dipstick out and the 
oil filler cap off before you drain the 
old oil. If you place the filler cap over 
the hood latch, you'll be reminded and 
will avoid running the engine without 
oil. Add one extra quart if a new filter 
was installed. The level then should 
be somewhat above the dipstick full 
mark. 

Start the engine and watch the oil- 
pressure light. After a filter change it 
will stay red for several seconds while 
the oil pump primes itself and fills the 
filter. Fast-idle the engine three or 
four minutes. Then switch off the 
engine and roll under the car to check 
for signs of leakage. If the filter or 
drain plug leaks, tighten it further. If 
the filter leaks, wipe it clean and run 
the leak-check again. 

Chassis lubrication. Some cars don't 
need a chassis lubrication with every 
oil change. Use the factory lubrica- 
tion guide for your car. This is the 
only way you can be sure of hitting 
all fittings. 

If the temperature is below 20 de- 
grees F, park in a heated garage for 
30 minutes, or wait for a warmer day 
to grease your car. Wipe each fitting 
clean. Pump the gun handle until 
grease begins oozing out. 

Don’t lube a sealed ball joint until 
grease escapes, or the seal will be de- 
stroyed. Instead, grease the fitting 
until the joint can be felt or seen to 
swell, indicating fullness. 

Sealed ball joints have removable 
plugs or slotted screws instead of ordi- 
nary grease fittings. To work on them, 
remove dirt from around the plug and 
take it out. Install the rubber-tipped 
adapter on your grease gun. The 
metal end snaps over the muzzle. 
Hold the rubber end of the adapter in 
the grease opening and pump. Re- 
place the plug immediately. Ball- 
joint plugs are located on top of the 
upper joint and on the bottom of the 
lower one. 

Never replace removable plugs with 
grease fittings. Fittings cannot retain 


the pressures developed in a sealed 
joint. The joint may run dry. 

The lube adapter is useful for get- 
ting grease into some hard-to-reach 
universal-joint fittings. Instructions 
on using it come with your outfit. 

Using a hydraulic jack. Ball-joint 
suspensions must be lubricated with 
the wheels hanging free. Because the 
bumper jacks that come with cars are 
inadequate, the 114-ton hydraulic 
jack 1s included in your lube center. 
Use it, but don't get under a jacked- 
up car. Even with a hydraulic, it's not 
safe. Support the car on a pair of 
wheel stands under the lower suspen- 
sion arms. 

There are tricks to using a hydrau- 
lic jack. Raise it by pumping the 
handle. Lower it by opening the re- 
lease valve a crack. When lifting, the 
valve should be closed tightly. ‘The 
two-piece extension handle locks to- 
gether and into the pump socket. 
This makes it possible for you to posi- 
tion or remove the jack without crawl- 
ing under the car. 

If the jack 1s too short to reach the 
lift point without wasted travel, un- 
screw the threaded adjusting head 

[Continued on page 128] 


Equipment for Your 
Home Auto-Lube Center 


Tools and equipment the author used 
are listed here. You may want to sub- 
stitute similar tools of other makes. 


Fender cover—]. 
$1.98. 


Lubrication 
$23.49. 


Chassis lube, 3535—Texaco 
pose, $12.00. 


adapters—Wards 


C. Whitney 17089, 


outfit—Wards — 61-8579, 


All-Pur- 


Lube-gun 61-8566, 
$5.39. 

Oil can—Eagle 33, $1.29. 

Oil-filler spout—Plews N5-P, $1.91. 
Flex funnel —Brookins 1148, $2.65. 


Oil-drain 61-9262, 
$2.19. 


Oil-filter wrench—K-D 191, $3.45. 
Trans-diff drain wrench—Wards 61- 
9244, $2.19. 

Gear-lube syringe—Wards 61-8559, 
$2.69. 

Wheel ramps—]. C. Whitney 89-9370, 
$14.98. 

Creeper—Wards 61-9726, $8.79. 
1'^5-ton hydraulic jack—Blackhawk TC- 
7, $14.95. 


Wheel stands, one pair—Nova 4,000- 
Ib., $5.94. 


Trouble light—GE 3987-3, $2.27. 


wrench—Wards 
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| J | Keep the Directory 
E Near Your 
p Kitchen Phone 


The whole point of having a classified directory, the ads 
say, is to "let your fingers do the walking." Yet few of us 
have found a handy way to keep the directory near the 
phone—especially in the kitchen. So we do the walking 
to a distant drawer or closet to retrieve it. 

Instead, take your pick of these two easy-to-assemble 
directory holders created by industrial designer Gary 
Gerber. The stool with the hinged seat offers a bonus: a 
place to perch while you phone. If you lack power tools, 
omit dadoes and rabbets and butt-join pieces with glue 
and screws. If vou want the natural finish shown, first 
apply veneer tape to all plywood edges.—A/ Lees 
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Use it for checking 
thermostats, air conditioners, 
darkroom mixes, and such 


By RONALD M. BENREY 


From a very frosty 40° below zero, 
to a steamy 160° above, this easy-to- 
build electronic thermometer will take 
the temperature of almost anything in 
your home .. . and show it to you on 
a direct-reading meter. 

This versatile instrument uses a 
probe to measure many areas where 
a conventional liquid thermometer 
would be unwieldy. Its three operat- 
ing ranges span 200 degrees of the 
Fahrenheit scale, like this: 

e Low range: —40° to 4-60". 
You'll use this range to measure 
outdoor temperature in winter, to 
check thermostat settings in your 


It's a 


food freezer and refrigerator, and to 
test the output of your home or car 
air-conditioner. 

e High range: +60° to 160°. 
This range can monitor indoor tem- 
perature all year 'round and outdoor 


temperature in the summer. lt can 
verify the setting of your hot-water- 
heater thermostat and measure the 
temperature of attic hot spots. 

è Expanded range: +60° to 85°. 
This narrow band makes it possible to 
take readings with great precision. 
It’s ideal for measuring dark-room 
solution temperatures, for monitoring 
water temperature in tropical fish 
tanks, and for studying your home's 
air conditioning or heating system 
( you can read air temperature at dif- 
ferent heights and locations through- 
out your home to determine efficiency 
and uniformity). 

These are only a few applications. 
You'll find dozens more. 

How it works. The heart of the cir- 
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temperature-taking tool: 


m Three-Ran 
Electronic 


ge 


cuit is a thermistor which changes its 
resistance inversely proportional to 
its temperature. As the temperature 
goes up, resistance goes down; and 
vice versa. 

The rest of the circuit is a multi- 
range Wheatstone bridge—a kind 
of resistance-measuring circuit—that 
transforms the resistance value of the 
thermistor into a meter reading cor- 
responding to the thermistor’s tem- 
perature. 

Building it. Start with the probe. 
Make it from a discarded ball-point 
pen (*Bic" type) body; use a pair of 
pliers to pry out the pen point/ink 
cartridge assembly. 

Solder the leads of the thermistor 
to a 10' length of two-conductor cable 
and use tape or spaghetti tubing to in- 
sulate the connections. Draw the 
cable through the pen body until the 
black spot in the thermistor protrudes 
I" from the tip. Epoxy it in place. 

Complete construction by placing 
shrink-fit tubing or electrical tape on 
the rear of the probe to hold the cable 
in place and on the front of the probe 
to provide a good gripping surface. 

A cowl-type aluminum box measur- 
ing 3" by 4" by 8" serves as the hous- 
ing and chassis for the meter circuit 
components. 

Install these as shown, using the 
two terminal strips as soldering points 
for the resistors and interconnecting 
wires. 

The battery, held in place with 
double-back masking tape, must be of 
the mercury type specified, or equiva- 
lent. Only a mercury battery has a 
constant voltage across its life which 
is necessary to insure long-term cali- 
bration accuracy. 

Wiring is not critical. Naturally, be 
sure to keep interconnections clear of 


each other to prevent short circuits 


between switch and lug terminals. 


Replacing the meter scale. The low- 
cost panel meter we used is available 
through most local electronic supply 
houses, but if you use a different 
movement, the cut-out replacement 
meter scale probably won't fit. In this 
case, draw a replacement scale on thin 
white paper, using our replacement 
scale as a guide. 

Replace the scale by first removing 
the meter's plastic faceplate. This is 
easily done, once the meter is in- 
stalled in the aluminum panel, by 
sliding a knife blade under one edge 
and prying up gently. 

Next, cut out the replacement meter 
scale and carefully cement it in place 
over the old calibrations with white 
glue. 

Finally, snap the plastic faceplate 
back into place, making sure the 
meter-zero adjusting cam on the face- 
plate slips properly into the adjusting 
fork on the movement. 

Calibration. The procedure requires 
four water baths, each at a specific 
temperature: 35^, 60°, 85^, and 120°. 


Mix hot water and cold water to make 
the three warm baths; cold water and 
crushed ice to make the cold bath. If 
you work quickly, you can prepare 
the baths in water glasses, using an 
accurate liquid thermometer to meas- 
ure bath temperatures. 

Allowing 20 seconds for the probe 
temperature to stabilize after you 
place it in the bath, perform the fol- 
lowing steps to calibrate each tem- 
perature range: 

e Low range: 

1. Set R3 at mid-rotation. 

2. Place probe in 60° bath. 

3. Adjust R4 for full-scale deflection 
(60^). 

4. Place probe in 35^ bath. 

5. Adjust R3 to read 35° on scale. 

6. Repeat steps 2, 3, 4, 5 until no re- 
adjustments are necessary. 

e High range: 

1. Set R5 at mid-rotation. 

2. Place probe in 60° bath. 

3. Adjust R1 for zero meter deflec- 
tion. 

4. Place probe in 120° bath. 


R1,R3—2,000-ohrr 
Seon niei 
R2—3,300-ohm resistor 
R4. RS,RG—50,000-ohm 


51—2-pole, 3-position, 
ar switch 


59. Adjust R5 to read 120° on scale. 
6. Repeat steps 2, 3, 4, 5 until no 
readjustments are necessary. 

e Expanded range: 

1. Complete HIGH range calibration. 
2. Place probe in 85° bath. 

3. Adjust R6 for full-scale deflection 
(85?). 

When calibration is complete, use 
silicone sealer or similar material on 
the potentiometer shafts to prevent 
changes in their settings. This cali- 
bration will remain constant, but dur- 
ing operation you should depress the 
power switch only a moment or two 
at a time to guarantee accuracy. Cur- 
rent flowing through the thermistor 
raises its temperature slightly and can 
cause slightly inflated readings. 

Now you need only screw the top 
in place and add rubber feet to the 
bottom to begin taking readings. 

Your electronic thermometer will 
give you quick, reliable temperature 
readings at the touch of a button—a 
unique and versatile tool in countless 
areas of your home. 
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Though it's as old as civilization, 
veneering has never been as useful 


as it is today. New systems 


make it easy to put a good face 


on the humblest of projects 


Small craft sheets measure 6" x 12" and are 


self-adhesive. You just peel off the paper 
backing and hand-press in place. Plywood 
corners at right show how plain butt and 
rabbet joints can be given a mitered look. 


Shurwood veneering system consists of ve- 
neer stock, edge-glued and book-matched 
sheets, small craft sheets and edge-banding. 
Any wrinkles flatten out under the heat of 
an electric iron (below) after application. 


Vasan strike you as a bit old hat 
for the home workshop? Ill bet 
you're thinking in terms of fabricat- 
ing construction panels in a veneer 
press. It's true there's little need to 
go that route these days, with the 
variety and quality of cabinet ply- 
wood you can buy. But there are still 
sound reasons for veneering. It can 
simplify and beautify your projects— 
and trim your material costs sub- 
stantially. Best of all, new materials, 
adhesives, and application techniques 
make veneering easier than ever. 

For your next cabinetwork, try a 
switch in procedure: Instead of buy- 
ing an expensive hardwood-faced pan- 
el to cut up and assemble into a 
project, build the project first from 
humble materials—and apply a hard- 
wood veneer. This has the addition- 
al advantage of letting you use strong, 
simple joints without regard for their 
appearance—they'll be hidden by the 


M 
ii 


! 


The NEW 


veneer, and who but you will know? 

To purists who may be ready to 
arch an eyebrow, I say that this is no 
more fraudulent than working with 
readymade cabinet plywood. Since 
solid hardwood is now rarely avail- 
able, doing the veneering after con- 
struction instead of before may be a 
more practical approach to plywood 
construction. 

Also, modern veneering methods 
can simplify the restyling or restor- 
ing of existing furniture. 

You iron it on. A special veneer ce- 
ment (Shurwood) is used almost like 
a conventional contact cement. The 
permanent bond, however, doesn't 
take place until you apply heat. 'This 
you do with a household pressing iron 
adjusted to the 400-degree (or “cot- 
ton”) setting. 

Depending on temperature and at- 
mospheric conditions, it takes from 20 
to 30 minutes for the cement applica- 


Permanent bond is achieved by pressing 
with iron set at 400 degrees. Work from 
center to edges, follow up with block. 
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Trim excess veneer by working sandpaper- 
covered block toward backing material—not 
toward upper face—until flush with edge. 


pends on its thickness, but most will take 


enough pad sanding for a smooth finish. 


Method for cutting veneers is a matter of choice. A sharp knife 
will cut most, but it may take several passes. The first cut should 
be just heavy enough to sever the surface fibers for a clean cut. 
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ART OF VENEERING 


tions to dry. Then you apply the ve- 
neer. But, unlike a contact cement, 
this special adhesive still gives you 
the chance to adjust the piece for cor- 
rect positioning. 

Now you apply the iron, working 
slowly from a center point toward 
outside edges, being sure the heat 
penetrates the veneer. This is impor- 
tant because the heat liquefies the two 
adhesive coatings and they fuse and 
enter a thermo-plastic state. As they 
cool, the bond becomes as permanent 
as you can get. It's a good idea to 
follow the iron with a block of wood; 
this will maintain the contact as the 
adhesive cools. 

Although the cement will stick any 
veneer, it was specially developed for 
use with Shurwood veneer products. 
These are true, heavy (!á;") face ve- 
neers that are edge-glued and book- 
matched, and they are sold in specific 
sizes. Thus, a good deal of prelimi- 


Edging is final step. Woodtape is self-ad- 
hesive but—as with Shurwood íace veneers 
—final bonding is achieved with hot iron. 


nary veneering work is done for you. 
For example, you can buy ready-to- 
apply pieces 30" x 60" or down to 
18" x 24". 

Wood species include cherry, rose- 
wood, and teak as well as old favor- 
ites such as walnut, birch, and oak. 
They come in book-matched sheets 
of striking grain patterns you'd have 
trouble duplicating in natural stock. 

Prices aren't bad. At this writing a 
30" x 60" piece of birch veneer costs 
$3.90. A pint of the cement is $2.90. 
The cement however, goes a long way; 
it's quite thin and brushes out easily. 
I like its milky-white color because 
that makes it easy to check the appli- 
cation, thus avoiding skips. 

What is available here, really, is a 
veneering system, since the same com- 
pany also supplies "Woodtape"—a 
self-adhesive panel-edging that is 
available in several widths. This too, 
after peeling off a heavy paper back- 
ing, is permanently attached by ap- 
plying heat with a pressing iron. 

It’s quite possible that you may not 
find these products available in every 
lumber yard—certainly not in hard- 
ware stores. To date, the bulk of 
availability is to educational systems. 
But the manufacturers have agreed to 
cooperate fully with interested PS 
readers. If you can’t find the material 
it can be ordered for you. I suggest 
you contact the company directly for 
current prices, availability of species, 
and sources of supply. They also have 
a nice catalog of full-size plans for 
crafts projects such as inlaid pictures, 
chess boards, and book ends. The ad- 
dress is: Woodtape, Inc., 3911 Airport 
Way South, Seattle, Wash. 98108. 


Sharp shears are better still. Cut the veneer piece about le 
size and sand flush after application. With-the-grain cuts are 
best made on a bandsaw, backing cut with piece of scrap wood 
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Over- 


By R. J. De CRISTOFORO 


White glue attaches *Handi-Wood." 
Another veneer product, U.S. Ply- 
wood's Handi-Wood, can fool you be- 
cause it is packed unconventionally— 
but sensibly enough—in plastic tubes 
that resemble over-size cigar contain- 
ers. Remove the caps and pull out 
the contents and you un-scroll a 
length of specially treated veneer 
that’s so flexible you can use it to 
glamorize the curved dashboard on a 
car or boat. But it’s real wood and 
you can use it confidently on furni- 
ture or cabinets and accessories such 
as lamp bases and jewelry boxes. 

Its thinness is an asset because you 
can mold it around corners without a 
sign of a joint-break. Shop tests indi- 
cate a relatively simple installation 
procedure. Do a light sanding job on 
the area to be covered, then cut the 
veneer a fraction larger than the need- 
ed size. This does not apply when 
working at a seam, such as a miter 
joint; here, be precise. — 

Brush-apply a light, uniform coat 
of Presto-Set glue. Wait a few min- 
utes for the glue to get tacky, then put 
the veneer in place. At this point you 
can still adjust the veneer. When 
position is correct, use hand pressure 
or a cloth-covered block of wood over 
the entire surface to make positive, 
uniform contact. 

That's about it, except for cleaning 
off any glue squeeze-out. Edges are 
treated in similar fashion. The sug- 
gestion for a slightly oversize initial 
cut on the veneer is to provide a safety 
factor so you can sand flush to ad- 
jacent surfaces or edges after the glue 
is thoroughly dry. 

Continued 
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Handi-Wood from U.S. Plywood is sheet ve- 
neer in scroll-like packages. Gluing face is 
specially backed tor maximum adhesion. 


Right now, Handi-Wood is availa- 
ble in most lumber yards in four wood 
species (walnut, oak, mahogany, and 
birch) and in two sizes ( 18" x 24" and 
12" x 36”). Each of these 432-sq.-in. 
packages sells for $3.95. 

These are straight-forward veneers; 
but if you want to concoct fancy book- 
matched work, there is nothing to pre- 
vent you from cutting up full-size 
pieces and rematching them—for ex- 
ample, in a diamond pattern. 

Vinyl veneers. Until recently, my 
wife has found more use for these 
products than I have. I haven’t been 
keen about using them to cover furni- 
ture, a door, or a boat-deck, or similar 
projects where durability and resist- 
ance to scuffing and staining are very 
important. 

Here again, a change is brought 
about by a new product: MACtac 
(see photos below) is a self-adhe- 
sive vinyl that, in its various forms, 
is twice or more as heavy as the con- 
ventional types. In addition, a dou- 
ble-thick coating of industrial-grade 
adhesive is used, and I vouch for the 
way it sticks. Trying to remove the 
vinyl after it has been applied requires 
some tugging—and don't be surprised 
if splinters from a wood surface come 
away with it. 

This emphasis on thickness in both 
the material and the adhesive is logi- 
cal, since the product is designed for 


Newest veneer isn't. Isn't wood, that is, but can be bought from lumber dealers by the 


a heavy-gauge, self-adhesive vinyl with 


printed grain patterns. Called MACtac, it 
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Flexibility lets you wrap sheets around 
corners (above) with no fear of cracks, now 
or later. To attach, brush-apply Presto-Set 


“heavy-duty” applications and is used 
commercially in automobiles and on 
boats and trailers. 

Seriously sticky. Wherever you use 
this stuff, take the “Tac” in the name 
seriously. In shop tests I found it ad- 
visable to apply a light film of water 
(even soapy water) to nonporous and 
to primed hardboard or wood surfaces 
before starting to attach the veneer. 
This interferes temporarily with the 
adhesion—enough to permit shifting 
the vinyl for correct placement before 
pressing it down. Even so, your best 
bet is to peel off the paper backing as 
you go. 'The water will be pressed out 
as you squeegee or wood-block the 
sheet in place. Don’t even consider 
removing the paper backing complete- 
ly before sticking the sheet down. 

This product is now available at 
lumber yards and similar supply 
sources in bulk or package form—in 
woodgrains that are six-mil thick and 
in deeply embossed “burlaps” that are 
eight-mil thick. 

Three of the most popular grain 
patterns (fruitwood, walnut, rose- 
wood) are now available as Super 
Woodgrains for use where extra abra- 
sion resistance is needed. A .006-mil 
clear vinyl film has been added to the 
face. Offered in 27"-wide rolls that 
are 32 ft. long, the vinyl can be ap- 
plied to walls to simulate paneling. 

Another new addition to the line Is 


yard, or in take-home packages (left) 27" 
wide. Grains include walnut, teak, maple, 


glue to work; when tacky, press veneer in 
place. Miter joints must be precise, bul 
edges can be a bit oversize for sanding flush. 


the Door Skin kit—a pre-cut sheet (in 
a choice of woodgrains) to cover one 
side of a flush interior door, plus 114” 
matching tape for the edges. It sells 
for under $10. 

If you can't find MACtac locally, 
write Consumer Products Div., Mor- 
gan Adhesives Co., 4560 Darrow Rd., 
Stow, Ohio 44224. 

There are, of course, other veneer 
brands and systems, but these three 
should handle most occasional jobs. 
One advantage they have in common: 
they don’t require special tools. The 
latter two (shown at the top and bot- 
tom of this page) are flexible enough 
to wrap around a corner or tight radi- 
us, such as a pole. This can give you 
effects you could achieve no other 
way—not even with solid hardwood. 

If you prefer to work with raw ve- 
neer, there are several mail-order 
sources: Constantine, 2050 Eastches- 
ter Rd., Bronx, N.Y. 10461; Crafts- 
man Wood Service, 2727 So. Mary 
St., Chicago 60608; Minnesota Wood- 
workers Supply, 925 Winnetka Ave. 
No., Minneapolis 55427. 'The choice 
of grain types 1s vast, and each com- 
pany offers a catalog with full-color 
selector samples, preassembled inlay 
designs and  checkerboard faces. 
There are even pre-cut pictures that 
you assemble for framing—sort of a 
cross between paint-by-numbers and 
a jigsaw puzzle. Gs) 
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sheets are flexible 
to wrap around corners—even 


mahogany and birch; 
enough 


dowels. Unfurl paper backing as you go. 


Bothered by hot taste? 
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This letter weighs in just over ‘2 


ounce, as the dowel inside the | 
translucent plastic straw indicates. | 
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Use coins to calibrate the scale 
—ones in mint condition. Here 
five nickels and a penny repre- 
sent one ounce. A narrow strip 
of tape marks the reading. Other 
strips are for Y2 ounce and two 
ounces. A stained dowel will 
show up best through the straw. 


PS PROJECTS 


Make a Magnetic 
Postal Scale 


Will it go for six cents, or do you need 
another stamp? This scale will tell you 


By PAUL E. FIECHTER 


About 30 cents worth of materials go together in 30 
minutes’ time to give you this ingenious little gem of a 
postage scale that uses no weights or springs. It works 
by balancing the unknown weight against a calibrated 
opposing force developed by five small ring magnets 
poled to repel each other. A package of 25 of these mag- 
nets costs a dollar from Edmund Scientific, Barrington, 
N.J. 08007. Ask for stock number P41292. 

Assembly. Sand down a 14-inch dowel six inches long, 
so the magnets and straw will slide over it easily. Cut 
a 14-inch piece from the end of the dowel and cement it 
to the underside of the weighing platform. This slips 
into the top of the straw to hold the platform in place. 

Now drill a slightly undersize hole in the base and 
tap the dowel into position. A coat of dark stain will 
add to the scale’s appearance and make it easier to read 
by improving the visibility of the dowel through the 
translucent straw. 

Next, slip the magnets over the dowel with like poles 
facing each other. The top four magnets should float. 
Cut the straw down to about five inches and slip it over 
the dowel. It should ride freely on the top magnet. Now 
put the weighing platform in place and you're ready to 
calibrate the scale. 

Calibration. If you don't have a set of laboratory 
weights, shiny new pennies and nickels will do the job. 
A new nickel weighs 5.0 grams, a new penny 3.1 grams. 
Five nickels and a penny equal 28.1 grams, and will do 
very nicely for an ounce (28.53 grams). Three pennies 
plus one nickel add up to 14.3 grams, or very close to a 
half-ounce. 

With a razor blade, cut 1/32-inch strips of black plas- 
tic tape about one inch long. Use them as marks on the 
straw where the top of the dowel shows through with 0, 
15, 1, and 2 ounces on the platform. 

Using five magnets of the type specified, the range of 
the scale will be limited to about two ounces, enough 
capacity for most letters. 

One tip: Give the letter you're weighing a slight spin 
to make the weighing platform rotate. This cuts friction 
between the straw and the dowel to give you amazinglv 
consistent readings. Gs) 
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tougher truc 


(built to lead a hard life so yours can be easier.) 


We've more power. 


Nobody can 
top Chevy's 
available V8 
power. Up to 
400 cu. in. strong. 
They don't come $ 
any bigger than ~ 
Chevy's standard 250 Six, either. 
Three other available engines, 
besides, for you to choose among. 
They all get along just great 
on regular, or new no-lead or 
low-lead gasolines. 


Super Suspension, for 
the smoothest ride in trucks. 


It's fully independent up front 
with big coil springs to keep road 
shock from passing back and 
forth between the wheels. Or up 
to the cab and box. In the rear, 
coil or leaf springs are available— 
tailored to the loads. So you ride 
smooth, even when the road isn't. 
Super Suspension with the inde- 
pendent system up front that 
Chevy's built over a million and 
a half more of than anybody else. 


Cheyenne. Your car 
should look so 


It's our new top-of-the-line 
pickup. Cheyenne offers a deep 
foam-cushioned bench seat in 
deluxe vinyl. Carpeting. Other 
niceties inside. Special touches 
outside. Bucket seats 
and console avail- 
able, too. 
Cheyenne has 
comforts that 
cars thought 
belonged to 
them, and other 
trucks never even thought of. 


Durable front disc brakes. 


They're standard 
on Chevrolets. But 
not on most other 
pickups. You get 
resistance to fade, 


Even with big 
loads. In heavy 
use. Despite rain, snow, dust. 
Power assist 1s standard, too, on 
%- and 1-ton models. And new 
finned rear brakes on %-ton 
models complete Chevy's 
advanced brake system. 


Chevrolet 


improved brake life. 


When we say double- 
wall, we mean it. 
We double-wall 
our wide Fleetside 
cargo box sides top 
to bottom, not 
halfway like some 
pickups. So dings 
inside don't show . | 
outside. Our cab | | 
roof, cowl, body L | 
sills and rear wall panels are — 
walls of steel, too. Contributing 
to Chevy truck durability. 


% of Chevies still working 


Deu -cvtp$pxl pc Pg. Eu p 
1955 1956 1957 1958 1959 1560 1961 1962 1963 1964 1965 1965 


Chevy trucks work longer. 
Official figures, based on latest 
R. L. Polk & Co. statistics, show 
how Chevrolets outlast other 
trucks. Going back as far as 1955, 
for example, over 56% of the 
Chevrolets of that model year are 
still on the job. No competitive 
make has as many as half of 
its '55 models still working. 
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Out of ifie aa Go-Devil offers easy riding 
in places that you can’t take most bikes. 


Setting up Go-Devil takes no skill or 
hard work, Remove from bag and lift 
rear shocks; then spring loading does 
the work. A center support-bar screws 
into frame to make bike rigid. Front 
wheel is stored alongside the engine. 


PERSONAL-USE REPORT 
Our Man’s Bag Is 


I think I’ve found it! A little bike 
you can throw into the back of a car 
or truck, or strap to the back of a 
motorcycle. It’s called Go-Devil, and 
it travels in a vinyl bag about twice 
the size of a bowling-ball bag. The 
whole thing weighs 69 pounds. 

Ingenious design makes Go-Devil a 
snap to set up (see photos). The 
bike, with 53cc engine, is from Fuji 
Motor Co. Transmission is a cen- 
trifugal-type automatic. 

Go-Devil’s standout feature is por- 
tability. It will go everywhere—by 
car, boat, plane. Coming conversions 


a Minibike 


will let you use it on snow and water. 

Riding Go-Devil proved rather un- 
usual. While it looks like a minibike, 
it feels like a motorcycle and rides 
like a motor scooter. Its low center 
of gravity makes it easy to control, 
even for a beginner. 

Top speed is 23 mph. The rubber- 
belt drive is efficient, unless you try to 
start on a steep grade. Go-Devil will 


carry two people, but I found that 
the second has to hunt for a foothold. 
Overall, Go-Devil impressed me as 
a fine machine, at least as good as any 
foldup I’ve tested.—Jim Davis 


Black s Decker ELECTRIC DRILLS. 


SAVE up to $5 on your choice of B&D Variable Speed Drills 


14" VARIABLE SPEED 3a" VARIABLE ta” VARIABLE SPEED 34" VARIABLE SPEED 
DRILL. Lowest price ever SPEED DRILL. This 36" REVERSING DRILL is REVERSING DRILL 
in B&D history. Was $19.99. drill is a more | powerful ver- Double-Insulated for maxi- has gearing, chuck 
V4 " drill has infinite speed sion of the 14” drill at left. mum safety. Reverse action xal bl ger jobs. 0 to 
lock, 0 to 2250 jube owt 499 Drills all EA fast, makes Me AW removing (97150) W Speed lock 
(*7020) accurate 7120) screws 0 as as 

Reo S245 Now 1999 — . $3495 ‘NOW ONLY 2.999 $20.00 Now G499 


6-Plece Power Bit Set. Drills 


Sod Drill And Counter- 


12-Plece Drill & Masonry Bit Set 1 


straight or angled holes. Most sink Set. Eliminates wood With Punch. Complete in folding © 


popular sizes. (U-1670) 6.99 splitting. (U-1588) 1.39 


plastic case. (U-1569) 7.99 te 


Drill Accessory Assort. 
18-pc. set fits any drill, adds 
versatility. (U-1579) 4.99 


PERSONAL-USE REPORT 


Point-and-Shoot Sight 
Puts a Dot on the Target 


My first shoot sold me on the Sin- 
glepoint. It's the fastest gunsight I’ve 
ever used—ideal for connecting with a 
fleeting target at close or medium 
range. 

A wedge-ended element of fluores- 
cent red acrylic is housed in a clear 
plastic dome. Light passes through 
a small aperture to the eyepiece lens, 
producing a magnified spot of light 
you see as the red aiming dot. 

While the left eye sees the target, 
the right eye sees the red dot—a bright 
point of light surrounded by black- 


ness—in the sight. Normal binocular 
vision combines these two images to 
form your sight picture: the dot super- 
imposed on the target. 

Only 634 inches overall, the sight 
weighs 714 ounces and has a one-inch- 
diameter tube that fits a wide variety 
of standard scope mounts. Click- 
stopped dials provide precise windage 
and elevation adjustment. I found that 
Singlepoint works equally well with à 
rifle, shotgun, or handgun. It's $59.95, 
from Normark Corp., 1710 E. 78 
St., Minneapolis 55423.—Paul Wahl 
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Sight mounts easily on a handgun. Aiming 


with Hume is like pointing a oa 


At these prices no shone: | 
. should be without a B&D ann 


~ Ag Egenera "pu Irpose 
-. a^ drill for home use. Drills 
all materials, takes accessories 
for buffing, sanding, polishing. 
A great ST (**7000) 8 88 


A 15" COMPACT 
DRILL AT AN 
UNBELIEVABLE PRICE! 


Side Handle for better control. ( 


DRILL. improved, 
burnout-protected 
motor, handsome 4 
$ pormoec aluminum 
ousing, Man-Grip 
handle. Drills 


oo? 1288 


Never before have we offered a drill this powerful 
at under $20! Takes the big, tough jobs in stride. 


7205) ONLY 1999 


difficult 


Mee drilling - 
! 1599 power. 


3$" STANDARD / | REVERS! 
DRILL. Same as '4" E i d 12" DRILL. 
Standard but with ' | Perfect for heavy 
gearing and chuckto / — duty drilling, re- 

tackle big ger, more ` . moving jammed drill 


bits. Top-mounted 
aux. handle. A real 


3495 


(#7250) 


For your nearest Black & Decker dealer, call 800-243- 6000; in Connecticut, 800-942-0655. We pay for the call. 


New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Wave damper protects platform. An artificial island could be floated more safely 
in deep water, according to this recent patent, if it were protected from incom- 
ing waves by horizontal cylinders spaced at decreasing intervals. Waves shorter 
than the raft would surge through the traps with diminishing force, losing both 
thrusting and lifting energy as they changed into turbulence. 


Car desk serves as file. Contoured 
to fit over the floor hump and the 
edge of a car seat, this filing cabi- 
net would keep a driver’s papers 
in readily accessible order under 
the sloping desk-top lid. Partitions 
would form handy pockets for 


Lighted spoon prevents spills. A 
clear plastic spoon clipped over 
the tip of a penlight would let you 
take a dose of medicine at night 
(or give one to a drowsing child) 
without turning on a light. The 
edge-lighted spoon, indexed for 


glasses, tissues, toll change, and 


measured doses, could easily be 


for other small items as well. kept level from bottle to mouth. 


Lanes speed ski bus. 
Skiers wouldn't have to 
wait in the open for lift 
accommodations at busy 
slopes if single chairs 
were replaced by omni- 
bus cars. They could be 
loaded quickly through 
a protected, aisled en- 
tryway like this, which 
would admit the right 
number of riders in line 
for each row of seats. 
The same or a similar 
structure could be used 
for orderly unloading. 


Heater melts road ice. Mounted on 
the front of a truck, this melter 
box would direct baffled, even heat 
from a self-contained oil-burner 
onto unplowable ice or snow. 
Height and temperature could be 
adjusted for ice thickness and road- 
surface materials. Follower brushes 
would help sweep the melt away. 


Carrier fits on luggage. 
Folded down, this 
wheeled porter would 
fit inside a suitcase. 
But when needed, it 
would open and expand 
to suit the length and 
width of almost any 
case, and the handle 
would adjust to conven- 
ient height. The com- 
bination of straps and 
telescoping metal frame 
might let you carry sev- 
eral pieces of luggage 
on a single castered unit. 


The following patents have been issued on these inventions: Wave damper— gage carrier—No. 3,540,752 to S. J. and J. M. Anuskiewicz, Oakmont, Pa. 

No. 3,444,693 to H. M. Busey, Kennewick, Wash.; Car file—No. 3,517,978 to opies of patents map be ordered. bv number, from the Commissioner of 
K. E. Hudson, Sacramento, Calif.; Lighted Spoon—No. 3,510, 643 to R. H. Patents, Washington, D. C. 20231, at 50 cents each. To write to an inventor, 
File, Albuquerque, N. Mex.; Snow melter—No. 3,509,871 to L. Maillé, Mon- if the address above is insufficient, address him (by name and patent number) 


treal, Que.; Car loader—No. 3,515,074 to J. D . Helbig, Brighton, Colo.; Lug- in care of the Commissioner of Patents. 
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Travel 


Quicker on 
Two-Lane Highways... 


New Research 


Shows How 


Electronics will soon clue you when to pass 
on two-lane roads. But you can use government 
research today to sharpen your passing skill 


By ERIK H. ARCTANDER ILLUSTRATIONS BY RAY PIOCH 


Mox of the hardware is ready for 
an electronic system that will help 
you pass safely—and more often—on 
our busiest two-lane highways. 

Besides saving thousands of lives 
each year, the system is expected to 
double traffic flow as a bonus. With a 
flood of new, young drivers beginning 
to hit our highways, the improvement 
will come barely in time. 

This remarkable Passing Aid Sys- 
tem (PAS) —developed for the Feder- 
al Highway Administration—will au- 
tomatically detect the presence of all 
cars in the zone it covers, determine 
their direction and speed, and tell the 
prospective passer how many seconds 
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he has to pass. The information will 
be beamed to either a dash-mounted 
flasher in his car, or to a roadside dis- 
play unit. Both devices are currently 
being tested and a choice will be made 
between them. 

You'll find PAS in wide use per- 
haps five to ten years from now, 
though it will begin to pay big divi- 
dends much sooner. Within two to 
three years you should begin seeing 
new road signs and markings, based 
on experiments at a PAS test site al- 
ready being instrumented. Right now 
you can apply—to your own two-lane 
driving—many of the research find- 
ings used in developing PAS. We'll 


explain how, as the story of this amaz- 
ing driver aid unfolds. 

Opens in Maine. The first PAS in- 
stallation, to be ready in July 1972, 
will cover 15 miles of U.S. 2 between 
Bangor and Skowhegan, Maine. 
While engineers test the hardware’s 
reliability, calculate component fail- 
ure rates, and devise easy repair 
methods, experimenters will be using 
the stretch of two-lane highway as a 
field laboratory. 

At first they'll close off the road for 
short periods of two to three minutes 
to discover how test subjects react to 
electronically produced information, 
and to various ways it is displayed. 
Experimenters will also observe how 
drivers cope with sun glare, darkness, 
rain, snow, fixed road hazards—and 
one another. 

Later, after drivers are properly in- 
structed, real-life traffic flow will be 
observed on the PAS display board so 
that accurate measurements can be 
made. Experiments with new road 
markings and signs will follow. 

PAS would fail if human drivers 
refused to trust a machine. But the 
system is capable of assisting drivers 
in overtaking slow-moving or stopped 
vehicles. And it can let a driver know 
when he can safely cross or enter the 
two-lane road from a side road. Fur- 
ther, it can tell you the safe speed for 
approaching a railroad grade crossing, 
or for driving when the road is wet or 
visibility is poor. 

Continued 


Cricket. 
(Chirp, Chirp) 


All-new from Plymouth. The little car that can. 31915: 


Happy day. Plymouth comes through with the little car that can. 
Which means you can, too ... Have more fun. Get good economy. 
And have some nice things you can't have in some of the other import-sized cars. 
Because we've taken some extra steps. We made our new Cricket a four-door, 
and gave it the kind of tender lovin' engineering care we put into all our cars. 
At a sacrifice of economy? No way. Cricket's priced down at $1915*. 
To sacrifice fun? Just the opposite. We've expanded it. Gone to four doors, 
with safety locks to keep kids in. No climbing over other passengers. 
No lifting packages over the front seat. Everybody's happy. 
You can park Cricket like the little car it is; ride in it like the 
bigger car it isn't. You can get good gas mileage from its 
thrifty Four. Choose from an optional ——— 

automatic or manual transmission. 

There's standard power disc leu nl 

brakes up front. And 14 cubic [CHRYSLER 

MEA feet of trunk space in back. Plymouth | 
— 9 Ifnothing else, depend on this: ' ' 
238 Cricket is Chrysler-engineered, 
29 Chrysler-built—and that can 
wy make all the difference. 
» Cricket. Available at 

selected Plymouth Dealers'. í 
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s i * Manufacturer's suggested retail price 
i for a Cricket. Price excludes state and local taxes, 


destination charges, and suggested dealer new-car 
preparation charges. Whitewalls shown are $28.65 extra. 


Roadbed sensors help a computer 


tell you when to pass 


Driving over two sensor stations 
in succession tells computer which 
lane you're in, what direction and 
speed you're going. Large loops 
detect direction and speed, dou- 
ble as transmitting antennas to 
your car. Small loops count vehi- 
cles in each lane. Input-output 
unit—a master timer—samples 
loop signals 16 times a second, 
calculates vehicle speeds, directs 
flow of data. Comparing data with 
a "control strategy," computer 
flashes signal on car's dash. 


- 
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SENSOR — 
4——— EVERY 200 


Operator and computer communicate by 
teleprinter. He types out changes in con- 
trol strategy, computer warns of dangers. 


Cheap at $50,000 a mile. Computer- 
izing thousands of highway miles, es- 
pecially when it will cost $50,000 per 
mile, may seem unduly extravagant 
atfirst glance. Yet PAS is one of only 
four *major-emphasis" projects in the 
Traffic Systems Division of the Office 
of Research, Federal Highway Ad- 
ministration. 

"When we looked for the most cost- 
effective ways to use our budget," ex- 
plains Dr. William W. Wolman, chief 
of the Traffic Systems Division, “it 
quickly became apparent that two- 
lane rural highways were a good can- 
didate. There are 3.1 million miles of 
them, and they account for 60 percent 
of all traffic fatalities—about 34,000 
people last year! 

“Converting the high-volume, two- 
lane roads to four lanes is an obvious 
solution," continues Dr. Wolman. 
*But there are 100,000 miles of rural 
roads carrying over 2,000 vehicles per 
day—and who could afford the astro- 
nomical cost at $750,000 a mile? 
Just modernizing a two-lane road— 
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Lighted display, watched here by project 
supervisor Stanley R. Byington, will be 
used to study traffic on the test sections. 


straightening, leveling, widening lanes 
and shoulders—comes to over $400,- 
000 a mile. 

"That leaves the vehicle and the 
driver," Wolman says. "Better-han- 
dling cars would help, though not 
enough. Drivers are pretty well sat- 
urated now with demands made on 
them; we won't gain much by trying 
to change them. But we can give 
them some tools, some instant infor- 
mation, to help them function more 
effectively. That's what PAS will do 
—use the latest electronic technology 
to integrate raw data into a kind of 
information drivers can use instantly 
in making decisions." 

What displays will show. 'The PAS 
computer will have a choice of eight 
signals to flash drivers in passing 
position. Five will indicate, by means 
of color and flash rate, how many sec- 
onds are available to pass. A likely 
sequence: more than 30, 26-30, 21-25, 
15-20, and less than 15. A sixth signal 
will tell a driver when to “abort a 
pass" if a traffic situation suddenly 


worsens. The remaining two signals 
will be used to transmit other data. 

Helping drivers pass seemed a fair- 
ly simple goal, before research be- 
gan. If you just told the prospective 
passing driver how fast an oncoming 
car was traveling, experimenters 
reasoned, he could figure out whether 
it was safe to pass. 

While drivers were fairly good at 
estimating their distance from an on- 
coming car, experimenters found, 
they’re very poor at judging the speed 
of its approach. For example, dis- 
tance estimates were right on at 1,500 
feet; shorter distances were over-esti- 
mated and longer ones underestimat- 
ed by 10 to 20 percent. But drivers 
frequently failed to distinguish be- 
tween cars approaching at 30 mph 
and at 60—a disparity of 30 mph. 

Surprisingly, when experimenters 
told drivers the speed of oncoming 
cars it made very little difference in 
their passing behavior. Apparently 
drivers are unable—in a few fleeting 
seconds—to calculate any useful data 
in their heads from two car speeds and 
a distance. 


Driving tip. Since judging dis- 
tance to an oncoming car is the 
most reliable thing a driver does in 
deciding whether to pass, sharpen- 
ing that skill should greatly im- 
prove his decisions. 

. The key distance to focus on— 
because it's usually estimated ac- 
curately—is 1,500 feet. You will 
seldom want to pass with less than 
this distance, because you'd tend 
to overestimate available passing 
space, and there will be less than 
82 seconds to complete the pass 
when you and the oncoming car 
are both traveling at 60 mph. 

A good strategy would be to set 
1,500 feet as your dividing line be- 
tween passing and not passing. 
Practice estimating that distance 
and a few longer ones up to 3,000 
feet—using measured stretches near 
home as standards. 

It will pay off in fewer close 
calls and more passes as you learn 
from experience roughly how 
much separation distance you need 
under various conditions. One 
study showed that five percent of 
drivers observed took dangerous 
chances in passing, but 25 percent 
let really safe opportunities go by. 


“Seconds to pass" is the piece of in- 
formation drivers need, PAS experi- 
menters finally decided. Though it 
requires the sophistication of a com- 
puter, that sophistication adds the 
ability to keep track of every car 
ahead—even if it's around a blind 
curve, over a hill, in a hollow, pulling 

Continued 
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We added 17 things 


to our new Apaches. 


New decor. 
Self-storing aluminum door. 
Accessory window awnings. 


Stainless steel sink. 
r— Spacious counter-top area. 


Larger sleeping areas—longer beds. 
More storage capacity. 
r Insulated ceiling. 
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| r Wall-mounted 12-volt light. 


| C New gear-operated lift system. Spacious new floor plans. - Stronger, lighter body. 
Safety reflector strip. Maintenance-free, | Solid walls of ABS thermoplastic. 
New bed supports. aluminum cabinets. | Sliding windows. 


Awnings and wheel discs additional cost. 


And took one away. 


We took away the canvas. You won't find any in 
the all-new, all solid state Apaches. Which 
means you'll never be bothered with mildew, 
ripping, fading, wrinkling or shrinking. 

All this adds up to is a whole new concept in 
camping trailers. Solid state outside for added 
protection, added months of enjoyment, added 
years of useful life. Solid comfort inside to make 


traveling less work and more fun. Solid state 
prices from $1245 to $1845, F.O.B. Lapeer, 
Michigan. 

Check the Yellow Pages under “Trailers— 
Camping and Travel" for your nearest Apache 
dealer. Or write today for a brochure and the 
address of your nearest dealer. Vesely Com- 
pany, Box 370, Lapeer, Michigan 48446. 
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Travel Quicker on Two-Lane Highways 


out of a hidden side road, or stopped 
to turn left into a driveway. And pro- 
gramed into the computer are warn- 
ings not to pass where there are fixed 
dangers like narrow bridges, railroad 
crossings, and intersections. 

Drivers decide. The earliest version 
of PAS flashed only two messages: 
PASS and DON'T PASS. 'The sys- 
tem, in effect, made every driver's de- 
cision for him, arbitrarily. 

With the present eight-channel sys- 
tem, PAS lets each driver make his 
own decision. “We expect," says PAS 
Project Supervisor Stanley R. Bying- 
ton, "that after some experience in 
using the system, a driver will begin 
to think of himself as a 20-second 
passer, say. He'll pass without hesita- 
tion when his display indicates that 
much time or more, and not risk the 
shorter intervals. The result will be 
more passing and smoother traffic 
flow, which in itself improves safety 
and the load a road can carry. 

Researchers found remarkable con- 
sistency in the amount of time drivers 
take to pass. Today the average driv- 
er spends from eight to 10 seconds in 
the left lane; that hasn't changed since 
1931, when the subject was first 
studied. With more powerful cars he 
covers more distance in that time, 
however. 

Time spent in the left lane is only 
part of the passing maneuver. Be- 
sides pull-out and pull-in time, there 
is what experimenters call “preview” 
time. They found that normally a 
driver spends about five seconds look- 
ing over road conditions and deciding 
whether to pass. When he takes less 
time, he’s likely to pull out more 
sharply and accelerate harder—ac- 
tions that lead to much poorer control 
of the car. 

Lack of preview time also helps ex- 
plain why drivers usually execute 
“flying passes” so badly. Besides the 
usual difficulty in judging the speed 
of an oncoming car, a flying passer is 
only marginally able to estimate his 
speed advantage over the car he plans 
to pass. At distances greater than 250 
feet behind that car—the point where 
most flying passers decide to pull 
around without slowing down—he’s 
not sure whether he’s going 10 or 30 
mph faster. Even distance estimates, 
normally quite good, suffer from lack 
of preview time. 


Driving tip. You can cut preview 
time safely by evaluating your car 
and the road for passing, before 
you face that decision. 

Passing will be more difficult and 
require more time, studies re- 
vealed, if your car has a soft sus- 
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pension (perhaps aggravated by 
worn springs and shocks), low tire 
pressure, a heavy load of passen- 
gers or cargo, and sluggish accel- 
eration (as when the car needs a 
tune-up). 

Passing is hampered by these 
road conditions: a narrow pave- 
ment (it usually ranges from 18 to 
222 feet), narrow shoulders or 
none at all (they average about five 
feet), a high crown (crossing it up- 
sets car control about as badly as 
low tire pressure), and an uneven 
surface. 

As for flying passes, they're strict- 
ly for suckers. You are much better 
off slowing down when you're 
150 to 200 feet behind the car you 
want to pass. Trail him at that dis- 
tance until an opportunity to pass 
comes along that you've had time 
to preview. Many passing oppor- 
tunities are missed, researchers 
found, because following cars fall 
too far behind to catch up and pass 
when a chance comes suddenly. 


Passing at night. PAS will really 
help traffic flow at night, when peo- 
ple are much more cautious about 
passing than they are in daylight. 
Ironically, perhaps, research findings 
indicate that drivers perform about as 
well at night as in the daytime. If 
anything, after-dark estimates of the 
distance to an oncoming car are 
slightly better—apparently because 
headlight separation is a good clue. 

Estimates of clear-road distance 
ahead of the car to be passed are also 
surprisingly accurate, whether the 
passer is using high or low beams. 
On high beams, drivers spend less 
time in the left lane, but overshoot 
the right-hand edge of the road more 
when pulling in. On low beams, pass- 
ing time 1s longer but there's less over- 
shoot. 

Not everything works well at night. 
Experimenters were emphatic about 
the danger of taillights only 15 inches 
apart. Test drivers consistently came 
up too close behind cars they were 
overtaking, in the mistaken belief that 
the cars were farther ahead. Tail- 
lights should be wide apart, prefer- 
ably with a standard separation, the 
experimenters concluded. 


Driving tip. Like most drivers 
you're probably more cautious 
about passing at night than vou 
need to be. The exception is when 
drawing up behind a car in your 
lane, preparatory to passing. You 
will need to close the gap gradual- 
ly to avoid being misled by its tail- 
light spacing. 


The findings on passing perform 
ance with low and high beams sug- 
gest a good strategy. Pull out with 
low beams, to pick up the left-hand 
edge of the road and avoid over- 
shoot. Switch to high beams while 
you're passing, if there's no on- 
coming car near, to get you past 
quickly. Then flick on the low 
beams again while you pull in. Re- 
sult: a smoother, faster passing 
maneuver. 


Better markings and signs. Soon, 
when the PAS field laboratory begins 
testing inexpensive passing aids, 
they'll have a list suggested by the 
earlier research. Centerline and edge 
markings on the pavement are sure to 
be scrutinized, for example. Studies 
indicate that the centerline stripe 
helps a passing driver maintain his 
orientation on the road while in the 
left lane. The edge markings reduce 
running off the edge of the road, both 
when pulling out and pulling in. To- 
gether, these roadmarkings greatly 
improve a driver's handling of the car. 
Cost: about $200 per mile. 

One sign being considered would 
warn you of a safe passing zone ahead 
so that you could close up and be 
ready to pass as soon as the zone ap- 
peared. Others would tell the average 
speed that cars travel over various 
stretches of road. And markers would 
advise you, while in a passing zone, 
of the remaining length of the zone. 

PAS won't solve all the problems on 
two-lane highways. But Stan Bying- 
ton rates its cost effectiveness at be- 
tween three-to-one and five-to-one: 
three to five dollars saved in accident 
costs and delays for every dollar 
spent. It—and the other, more simple 
passing aids such as signs and mark- 
ings—will provide a more direct return 
than we get on most of our public 
investments. 
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We invite you to accept this $995 book 


FREE 


Here’s what happens 
when you join the 
WOMAN'S HOW-TO 
BOOK CLUB 

First, you get your copy of 
McCALL'S NEEDLEWORK TREASURY 
free, and your first regular selection, 
THE COMPLETE KITCHEN GUIDE, for 
only $4.50 plus postage. (Regular 
price of these books is $16.90.) 


qv Then, every month, you'll receive 

a Club bulletin fully describing the 
coming selection which you may ac- 
cept or reject. (If you do not want a 
book, you must simply return the card 
that is always provided by the date 
indicated.) To retain full membership 
privileges, you need accept only one 
more book in the next year. 


v As a WHBC member, you will be 
offered the best books available on 
homemaking, fashion, decorating. 
needlework, bridge, ceramics, dress 
designing, sewing, figure improve- 
ment, marriage, family, gardening and 
more. 

w You save from 30% to 50% on 
every Club selection. Yet WHBC books 
are identical to publishers’ editions. 


w/ With every selection you accept 
you'll get a useful surprise gift — 
perhaps a calorie counter, purse gad- 
get, tape measure, or meat cooking 
chart. 

v Even after receipt of a book, you 
may examine it for 10 days and re- 
turn it if for any reason you do not 


like it. 
WOMAN'S HOW-TO 
BOOK CLUB 
. 44 Hillside Ave., 
Manhasset, N.Y. 11030 


WE wu Bic Bees = -am RC moe P : == 


MAIL COUPON TODAY! Use envelope or paste on postcard. 


WOMAN’S HOW-TO BOOK CLUB PS 271 
44 Hillside Avenue, Manhasset, N. Y. 11030 


Please enroll me as a new member of the Woman's How-To Book 
Club and send me my free McCarr's NEEDLEWORK TREASURY, and 
my first selection, THe COMPLETE KitcHen Guipe (total value 
$16.90). Bill me later for only $4.50 total, plus postage and han- 
dling. I understand that you will send, every month, an advance 
description of the coming selection. If I want the book, I do 
nothing. It will be sent automatically (along with my surprise 
gift), and I will be billed at the low member’s price. If I don’t 
want it, | must simply return the special form always provided 
by the date shown. To fulfill my membership obligation, I need 


WOMAN'S HOW-TO BOOK CLUB 


buy only one more selection in the next year. 
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as a new member of 


McCALL'S NEEDLEWORK TREASURY - 


Here's the whole exciting world of needlecraft — in one superb learn- 
and-make book (for all levels of competence from beginners to skilled 
needlewomen ). 

This book covers every needlecraft you can name, including knitting, 
crewelwork, needlepoint, openwork, cutwork, smocking, beading, rug 
making, crocheting, tatting, quilt making, hand-loom weaving, netting 
— and more. 

It teaches you how to do all of these needlecrafts. Everything is clearly 
explained (and if you don't understand a term, there's a glossary you 
can look it up in). And, you get 500 stitch-detail pictures and working 
charts and 250 photographs (many in full color). 

Besides giving you the fundamentals of the various needlecrafts, the 
book gives you step-by-step instructions for making dozens of items 
from crocheted lace tablecloth to Norwegian cardigan to floral applique 
picture to hooked rug. (These projects range from easy to difficult — 
for all levels of competence.) 

In addition, you get almost 50 pages on technical aids — how to trans- 
fer designs, block knitted garments and much more. 

The regular price of this treasury of needlecraft information is $9.95. 


And your first WHBC selection is 
THE COMPLETE KITCHEN GUIDE 


by Lillian Langseth-Christensen and Carol Sturm Smith 


This is a basic kitchen reference book — not a cookbook. 
It tells you everything about food and food preparation. 
How to judge quality, buy, prepare, store and cook meats, 
fish and shellfish, fruits, vegetables and dozens of other 
foods. How to use spices, herbs, sauces, dressings. All about 
cheeses. Glossaries of cooking methods and equipment. 
Cooking timetables for all kinds of meats. Weights and 
|| measurements charts. Dozens more charts and cooking 
ae | tables. 800 charming drawings of foods and kitchen uten- 
s | sils. This valuable $6.95 book is yours for just $4.50 as 


your first WHBC selection. Mail the coupon above to get 
McCaLL's NEEDLEWORK TREASURY free and THE COMPLETE 
KircHEN Guipe for only $4.50 plus postage (total value of 
both books is $16.90). 
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Talk about great catches, have you trieda WINSTON may no 
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How to 
Watch 
the Moon 

Hide a Star 


You can give the pros a hand 
to see if lunar occultations 
occur at predicted times 


By DAVID L. HEISERMAN 


Professional astronomers at the 
Royal Greenwich Observatory in En- 
gland are asking volunteers through- 
out the world to help carry out 
research in lunar occultations. 

A lunar occultation is like an 
eclipse of the sun or moon. As the 
moon moves across the night sky, it 
frequently passes in front of a star, 
hiding it from earth. The moon is said 
to “occult” that star. 

Lunar occultations occur nearly 
every night of the year everywhere in 
the world, but few people notice them. 
The reason: Bright light from the 
moon washes out the fainter star. It 
takes only a small telescope or a good 
pair of binoculars, however, to sort 
out a star's faint light from the moon's 
glare. 

A St. Louis astronomer, David W. 
Dunham, and other astronomers 
around the U.S. are cooperating with 
the Greenwich Observatory in lunar 
occultation studies. Professional as- 
tronomers at the U.S, Naval Observa- 
tory have programed computers to 
predict the time of lunar occultations 
for any point in the world. 

How you can help. The actual time 
an occultation begins or ends, how- 
ever, may differ from the computed 
times by as much as five seconds. The 
astronomers want to correct the com- 
puters with thousands of on-the-spot 
observations. 

Amateurs can help do this. They 
can determine the exact instant the 
edge of the moon covers or uncovers 
light from an occulted star. 

Equipment needed. You'll need a 
small telescope, a short-wave radio, 
and a stopwatch. David Dunham 
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Equipment you need is a telescope, stopwatch, good short-wave radio for time signals. 
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Arrow indicates star about to be occulted by moon. Photo is from observatory in Brazil. 


supplies special instructions, forms, 
and computer predictions for an ob- 
server's particular location. 

Before applying to him, however, 
you should have experience on your 
own. Sky and Telescope Magazine 
(Sky Publ. Corp., 49 Bay State Rd., 
Cambridge, Mass. 02138) occasional- 
ly publishes occultation predictions 
for different parts of the United 
States. Such tables give beginners all 
the information they need to practice 
timing occultations. 

Timing occultations. About 10 min- 
utes before the occultation is sup- 
posed to occur, set up the telescope 
and turn on a short-wave receiver. 
Tune the receiver to either 3.333 mHz 
or 7.835 mHz. These are the broad- 
cast frequencies for the Canadian 
time-standards station, CHU. 

CHU broadeasts a short tone at 
very precise one-second intervals. 
Every minute, an announcer breaks 
through in French and then in English 
to announce the exact hour and min- 


ute. He gives the time in 24-hour 
Greenwich Mean Time (GMT)), A 
short tone following the announce- 
ment marks the beginning of the min- 
ute he announced. 

Occultation observers prefer station 
CHU over the American time-stan- 
dards stations, WWV and WWVH, 
because the American stations only 
give time announcements every five 
minutes. CHU never stops broadcast- 
ing the one-second tones. 

Observers who have trouble receiv- 
ing CHU can use WWV and WWVH, 
which broadcast on 5, 10, 15, 20, and 
25 mHz. 

Set the stopwatch to zero. Do this a 
few minutes before the occultation oc- 
curs. As soon as the CHU announcer 
gives the exact time and sounds the 
tone, start the watch and write down 
the announced time. 

Watch for the occultation through 
the telescope. When it occurs, stop 
the watch. It now shows the time that 

[Continued 
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It could be worth . ef 
$200,000 to you. V CENE 


NTS wants you to have one of these 4 
catalogs, free. Each one covers a different 
field of opportunity open to you now. Any one 
of them can mean an additional income of a7 ™ 
$200,000 in your lifetime. Maybe a lot more. 7 
NTS will open the door to this exciting new — 
world — where there is greater income and 
security than you ever dreamed possihle. 
How? By letting NTS give you the technical 
skills you need, through home training. There 
is no hetter way to hecome a skilled technician 
or increase your income potential. 

NTS "Project Method" home training makes a 
big difference. You learn faster and easier — 
because you train with professional tools and 
test equipment, included in every course. No 
extra cost or kit deposits. 

Check coupon below for the catalog and 
home-study course that interests you. There 

is no obligation. 


| COLOR TV 
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Electronics Division 


Multiply your income with space age skills 
in Computer Electronics, Color TV & Radio 
Servicing, Automation/Industrial Electronics 
or Electronic Communications. All courses 
include valuable kits like Color TV, Two-Way 
Radio Transceiver, Oscilloscope, and more. 
All at no extra cost or kit deposits. Check 
coupon for new, free color catalog now! 


4000 South Figueroa Street, Los Angeles, Calif. 90037 


High School at Home National offers accredited High School programs. 
Take only subjects you need. Study at your own pace. Everything included 
at one low tuition. Check special High School box in coupon for full infor- 
mation and free catalog. 

SEND FOR FREE CATALOG & SAMPLE LESSON 
Classroom Training at Los Angeles. You can take classroom training 
at Los Angeles in sunny Southern California. NTS occupies a city block 
with over a million dollars in training facilities. Check box in coupon. 
Accredited Member National Association of Trade and Technical Schools; 
National Home Study Council 


CHECK NATIONAL CE SCHOOLS . 
ONLY! 4000 So. Figueroa St., Los Angeles, Calif. 90037 


Please rush FREE CATALOG and SAMPLE LESSON on course checked. 
Electronics Division 
[] Master Course in Color TV Servicing CO FCC License Course 


Mechanics Division 

NTS puts you into America's largest industry 
fast. You can start earning almost as soon 
as you begin. Professional diagnostic test 
equipment included at no extra cost. Plus 
bonus "hot shop" lessons. Choose from four 
big automotive fields. Check below for new, 
free color catalog, complete details on all 
courses and equipment. 


r TT . , [] Color TV Servicin [] Master Course in Electronics i 

Air-Conditioning, Refrig- 1 C Master Course in TV & Radio Servicing Technology . 

eration, Heating Division L] Practical TV & Radio Servicing Ye ee 
KNEE j na ! j [] Master Course in Electronic [] Computer Electronics i 

Install and maintain today’s complex air-con- Communications O Basic Electronics 

Penh Ap le elk ane eae j Air Conditioning / Refrigeration/ Heating Division i 

; | mas CO Master Course in Air Condi- Air Conditioning & Heatin 

any job. Or, you can go into your own busi- tioning, Refrigeration & Heating q Refrigeration : eS 

ness. "Project Method" makes your training i Mechanics Division i 

interesting with all new tools, tester, and C Master Course in Auto & Cl Truk, Heavy Duty & Diesel 

instruments. No extra cost or kit deposits. Truck Mechanics (includes Diesel) Mechanics 

send for new catalog. Check coupon today. [] Automotive Mechanics [] Engine Tune-up & Electricity i 
' s or Home Appliances Division 

Home Appliance Division O Home Appliances Master [] Home Appliances Servicing ! 

Earn your present weekly salary in a day! Technician's Course C Handyman Appliance Repair 

You can by professionally servicing ranges, T | . + Hom 

washing machines, dryers, home air-condi- i High School Department (© High School At Home i 

tioners, and other appliances. Open your WE... Lr e t d amm EM crc ccc cu 

own shop, or get a top job with a first-class P — i 

service company. New, exclusive Circuit | 

Trainer, Circuit Tester, and tools — all in- 

cluded at no extra cost or kit deposits. New i 


Check if interested ONLY in classroom training at Los Angeles. (Dept. 202-021) 
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catalog. Check coupon, below. 


g City Stati SB — zs 
= Check if interested in veteran training under the new GI Bill. 


How to Set Up a Home Auto-Lube Center 
[Continued from page 100] 


on top. If this doesn't give enough 
height, put a block under the jack. 
All pumping should go into lifting the 
car, not into taking up play. 

To jack up one front wheel, lift 
under the lower front suspension arm, 
as close to the wheel as possible. Set 
the wheel stand next to the jack and 
lock its height. Then you can release 
the jack and lower the car on the 
stand. To raise both front wheels at 
once, jack under the heavy member to 
which the lower suspension arms are 
attached. Block with wheel stands 
under both suspension arms. Never 
jack under a steering arm or rod. It 
can get bent that way. 

To lift a rear wheel, say for getting 
under to lube parking-brake cables, 
jack under the rear axle at the point 
where the springs attach. Never lift 
a rear axle inboard of the spring- 
attachment point or under the differ- 
ential. That bends axles. 

Manufacturers publish jack and lift 
data for their cars. See if your man- 
ual contains this information. On a 
car with separate frame, to lift both 
wheels on one side of the car, you can 
usually jack under the outside frame 
member in mid-body, somewhat be- 
hind the front wheel or somewhat 
ahead of the rear wheel. 'This lift is 
useful when repairing an exhaust sys- 
tem on one side of the car or when 
switching front and rear tires. On a 
unit-body-frame car, avoid this type of 
lift. Jackonly on established lift pads. 

One-up on the pros. Before putting 
away your grease gun, consult the 
manual. Here's where you can do a 
more thorough job than many pros. 
Some car makers call for lubrication 
of parts such as steering-arm stops, 
power-steering actuating valve-ball 
stud, transmission-shift linkage, 
clutch shaft, distributor, parking- 
brake cables, and manifold heat-con- 
trol valve. Body lubrication is also 
needed on hood latch and hinges, door 
strikers and hinges, trunk latch and 
hinges, door-lock cylinders, fuel- 
filler-door hinge, weatherstrips, and 
rubber bumpers. In each case use the 
recommended lubricant. 

Along with every lubrication go a 
number of checks. Always check the 
steering-gear, power-steering, auto- 
matic-transmission, and brake-mas- 
ter-cylinder fluid levels. Check, the 
electrolyte in the battery, too, and top 
it off to the right mark. Same with the 
cooling system. If your car has air 
conditioning, you'll want to peer into 
the sight glass after the unit has been 
running a few minutes to make sure 
there’s no foam or dirt. 

Fuel filters may need replacing. 
Lubrication time 1s also time to clean 
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or replace the PCV valve, clean the 
crankcase breather, and clean or re- 
place the engine air filter. 

Other services you can perform are 
automatic-transmission fluid changes 
—some automatics don’t need them— 
and front-wheel-bearing cleaning and 
repacking. The service manual for 
your car outlines the correct pro- 
cedures and tells when they are nec- 
essary. Your lube-center equipment 
is useful for getting the car into posi- 
tion to carry out these operations. 

You'll find your lubing equipment 
terrific, too, for use any time you must 
work underneath your car or lift part 
of it off the ground. Checking brake 
linings, installing tire chains, cross- 
switching tires, servicing the exhaust 
system, draining the cooling system, 
and adjusting the clutch and brakes 
are some jobs made easier. 

Drain-oil disposal. The ecologist in 
you is going to wonder what the heck 
to do with old drain oil. It’s a prob- 
lem. Pouring it down the drain is out. 
Even if it gets through, the oil will 
help foul up some stream. Burning, 
by you or by the city dump, only adds 
to air pollution. Better use what you 
can of the drainings as a preservative 
for fence posts, wood patio blocks, and 
the like. Simply soak the wood in oil 
overnight or longer, drain, and use. 

I recommend saving excess drain 
oll in closed cans. When you get sev- 
eral of them full, take them to a ser- 
vice station. The owner may charge 
you something for dumping them into 
his drain-oil-storage tank, because he 
often has to pay a nickel or so a gallon 
to have the oil pumped out and hauled 
away. 

Another possible solution: The 
next time you take a country drive, 
bring along your oil and offer it to 
some people who live on a dusty, un- 
paved road. I guarantee they’ll be 
glad to get the oil. I know. Drain oil 
is great for stabilizing road dust. 

One final hint. If your car is still 
under warranty, you should use only 
brands and weights of oil, gear lube, 
grease, and filter elements that are 
approved by the manufacturer. Most 
of the name-brand products qualify, 
but check your warranty. Otherwise 
you risk voiding your warranty on 
the engine and chassis. 

Keep a record of date of lubrica- 
tion, mileage, what services you per- 
formed, and the lubricants and filter 
you used. It’s good to have receipts, 
too, showing brands and weights. You 
can get them if you ask. Keep the in- 
formation with your warranty papers. 
That way, if you’re ever questioned 
on a warranty claim, you can produce 
fast facts on what you did. "E 


The Outboard Story for '71 
[Continued from page 85] 


equipped with Magnapower, Chrys- 
ler's ignition system designed to give 
sure-fire starting and hour-after-hour 
operation at trolling speeds with even 
the biggest engines. It's a feature of 
all the top models, down to and in- 
cluding the 45 hp. 

Rubber-cushioned hubs absorb the 
shock of hitting underwater objects. 
Specially designed carburetors elimi- 
nate dripping even when the motors 
are tilted or lying horizontally—a fea- 
ture that protects the environment 
from fuel spills. 

Evinrude. Biggest motor in the 
Evinrude stable for 1971 is a 125-hp 
job of the type that set a world out- 
board racing championship record. 
Some new features make it quieter, 
tougher, and more durable. One of 
these is the tuned exhaust system, 
which has been refined. The thermo- 
stat, too, has been altered to give bet- 
ter cooling at high speeds. 

The 125 is also equipped with pres- 
sure-back piston rings, which use 
combustion pressure to help assure 
positive sealing. And a newly de- 
signed exhaust relief and a stiffened 
exhaust housing make for strength 
and silence. To handle the extra 
power at the propeller, there's a new 
enlarged propeller-shaft rear bearing. 

In the low-horsepower range, Evin- 
rude has a new two-hp Mate. This 
has a new rewind starter and also a 
slip-drive propeller to allow prop 
slippage when it strikes an underwater 
object. This avoids sheared drive pins 
and damage to the prop. 

Bearcat. For years the 55-hp Bear- 
cat was the only four-cycle outboard 
made in the U.S. Now it has a big 
brother, rated at 85 hp. This is anoth- 
er 1971 motor on which PS brought 
you the exclusive first report [““Test- 
ing the New Whaler Shipmates," PS 
May "70]. 

The new 85-horse Bearcat is pow- 
ered with a four-cylinder 1,485cc Cov- 
entry Climax engine, similar to the 
one used in the Lotus automobile. It's 
been beefed up for sustained marine 
operation under full load. The crank- 
shaft has been hardened, steel timing 
gears and Stellite exhaust valves in- 
stalled, valve rotators added, and 
main-bearing cap screws strengthened 
and lengthened. This new motor, 
which weighs only 279 pounds, comes 
with long shaft (20 inches) only. 

Designed for fuel economy, the big 
Bearcat burns five gallons or less per 
hour at full throttle, according to the 
engineers. And it’s relatively smoke- 
less, since no oil is mixed with the 
gas. For noise control, a new type of 
hood liner with embossed surface 
helps diffuse sound waves. 
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Robert Horner wouldn't change for anything. 


Robert Horner lives in a 
house as old as America. 

On a New Hampshire island 
where the fishermen have lived 
off the sea for over three 
centuries. 

Some people might consider 


Champion Spark Plugs? Mr. 
Horner says. ‘And I’m going to 
stick with them?’ 


Mr. Horner’s 1941 Ford station 
wagon a bit of Americana, too. 
But it’s been performing just 
fine for the past 30 years, so he | 
isn’t about to change anything CHAMPION 
in his Car. PLUGS : 
"The wagon came with 


Toledo, Ohio 43401 


6 million Ford owners have switched to Champion Spark Plugs. 


This one didn't have to. 


What Dimouts Do 
[Continued from page 59] 


Fluorescent lamps provide less light 
during voltage reductions, but lamp 
life is shortened instead of lengthened. 
A five-percent voltage cut may lower 
fluorescent lamp life five to 10 percent 
by sputtering off electrode emission 
material faster. 'The graph shows 
voltage variations from 118 volts, the 
nominal voltage for lamp starters. 
Some starters will cause the lamp to 
blink on and off. If this happens, turn 
the lamp off. 

Electronic equipment. With the ex- 
ception of TV pictures, dimout effects 
should be least noticeable in your 
electronic gear. Your TV picture, 
however, may narrow somewhat, and 
sensitive oscillator circuits may cause 
picture roll or loss of synchronization. 

Some TV sets have power trans- 
formers with a low-voltage tap. If 
your line voltage does not run high, 
a TV technician can set this tap to 
increase voltage to the power circuit. 
Another solution to low voltage is a 
line-voltage regulator. A unit de- 
signed for TVs is made by Sola Elec- 
tric (Elk Grove Village, Ill.). 

What about audio? Unless you're a 
professional musician or hi-fi perfec- 
tionist, you probably won't notice 
dimout effects on audio gear. Ampli- 
fiers will deliver less power, but usu- 
ally have an adequate reserve unless 
your speakers are badly underpow- 
ered. Distortion rises as tube and 
transistor bias voltages change, but 
you'll need test equipment to detect 
increased distortion. Oscillator cir- 
cuits in tuners and radios are usually 
electronically regulated. 

Quality turntables and tape re- 
corders generally use hysteresis syn- 
chronous motors to maintain constant 
speed. These motors, like those in 
electric clocks, depend on line fre- 
quency rather than voltage. 

Motors used in the bulk of audio 
equipment will slow down with volt- 
age reductions, but a trained ear is 
necessary to detect speed changes. 
“A 10-percent voltage change may 
cause a speed change of one percent 
or less" in nonsynchronous motors, 
according to Fred Mergner, Fisher 
Radio's director of engineering. With- 
out a reference, most listeners will 
not notice a gradual pitch change. 

Cassette players generally use DC 
motors operated from a stabilized DC 
voltage supply. Some of the newest 
decks use AC motors. 

What's ahead. Latest problem for 
the utilities is a precarious supply of 
coal, oil, and gas, with sharp increases 
in fuel costs. With the demand for 
electricity increasing at more than 
seven percent annually, the future 
looks . . . dim. 
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The Truth About Hull Design 
[Continued from page 83] 


that will suit your needs. Consider 
reliability first, performance second. 
And don’t be blinded by the price tag. 
Look closely at what’s included as 
standard equipment—on other boats 
these may be accessories.” 

Eggers: *"There's a radical differ- 
ence in the construction quality of 
aluminum boats. Some things to look 
for: well-made rivet seams, massive 
extrusions well attached, strong seats, 
substantial corner plates, heavy tran- 
som and transom knees. In general 
the boat should be well-braced and 
well-riveted. There’s nothing wrong 
with welding; it’s as strong as riveting 
if done carefully to avoid undercut- 
ting and weakening the metal.” 


For the boat buyer: some 
checks to make 

What do these opinions add up to 
for the smarter-than-average boat 
buyer? While modern boats gener- 
ally are well designed and built, there 
are few guarantees except other own- 
ers’ experience. You can place con- 
fidence in a hull that is well regarded 
in your waters by numbers of owners 
over a period of time. 

In design, there are only three basic 
runabout hull shapes: the conven- 
tional V-bowed flat-bottomed boat, 
the tri-hulled cathedral, and the high- 
deadrise deep V. The latter two— 
improved gradually over the past 12 
years—have definite advantages over 
the earlier type in stability, comfort, 
and speed. 

What counts more than a magic 
label, however, is how effectively each 
basic design concept has been carried 
out. Not all cathedrals and deep Vs 
perform as well as they should. And 
you may be hard put to make a clear- 
cut choice in any case, since the trend 
is to combine cathedral and deep-V 
hull characteristics. 

Which particular mixture of quali- 
ties you choose should depend on 
nearby waters. Cathedral hulls offer 
extra stability in turns and follow- 
ing seas—important in smaller boats. 
They perform well over a wide range 
of speed and wave conditions. Deep 
Vs behave particularly well at high 
speeds and in rough waters, with rea- 
sonable comfort and dryness. 

Finding a well-built boat takes an 
expert's savvy, though you can spot 
an obviously bad one by looking 
closely for signs of poor workman- 
ship. It's safer to buy a boat whose 
builder has a reputation for quality. 
A manufacturer who hires a recog- 
nized marine architect to design his 
boats, for example, is more likely to 
spend the time, money, and effort to 
build them carefully. 


Jet Ride on the Water 
[Continued from page 93] 
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Scorpion's sting is in her tail: A 25-hp, two- 
cylinder two-cycle driving through a marine 
jet pump. Nozzle directs jet spray to 
direct the Hydra/Cycle through turns. 


from a snowmobile in another way, 
too. Turn too sharply and it spins out 
in a tight little circle as the pump in- 
let slides up out of the water and be- 
gins to gulp air. Ordinarily, if you're 
paying attention to what you're doing 
and holding on, nothing much hap- 
pens—you might get sprayed. 

But I was showing off for the pho- 
tographer when I came roaring in at 
top speed and swiveled to a stop. The 
boat stopped. But I kept going— 
gracefully arcing a dozen, maybe two 
dozen feet through the air before my 
wet landing. 

I surfaced and started swimming 
toward the craft—appalled to see it 
putt-putting away, off toward the far 
shore. I swam faster, but as the boat 
continued to shrink in the distance, I 
stopped. The company representative 
wrung his hands. 

Ah, but then I noticed it was grad- 
ually turning—and slowly it made a 
giant circle, obediently putting back 
to me like a tethered porpoise. 


i d | 
Controls are simple: handlebar steering, 
motorcycle-style twist-grip throttle, and a 
key for the electric start. Tach enables 
you to keep an eye on engine revolutions. 
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Defending America _ 
is one of the jobs we teach. 


In fact, it’s our main job, 
and we teach it well. 

Infantry, Armor, Artillery, 
Engineers, Signal Corps. These 
are the outfits that serve up front. 
No effort is spared to train the | 
men who serve in them. - 

And when you have that 
training behind you, you'rea pro- 
fessional, respected and needed 
by the others on your team. 

If you have what it takes, 
you can expect to advance 
in rank. Promotions will come 
as fast as you can handle them. 

An Army career is worth 
thinking about. Your Country 
takes good care of the men 
who take care of her. 

send for more information 
about the outfits that serve 
up front. Use the coupon or 
write to Army Opportunities, 
Department 200A, 

Hampton, Virginia 23369, _ 

Your future, your decision. 
Choose ARMY. 


| Army Opportunities Dua € i 

| Dept. 200, Hampton, Va. 23369 i 

g I'd like to know more about soldiering and service to my | | 
Country. Please send me your free book. 

à Name Date of Birth : 

Address ' — 

y City. -— County ^ 

i "i Áo At Phone i 
Education 

i 2PS 2-71 | 


Try ferrying 


Biscayne 


4 out of 3,960 eggs* That's all we broke. 

Leonard Kenniston (a retired gentle- 
man from Miami, who now spends most 
of his time fishing) can attest to it. He 
piloted the boat. 

At full throttle. In a slight chop. With 
approximately 600 pounds of eggs in the 
bow. (Where boats take the most pound.) 

He started out from Dinner Key ina 
16 Airslot. Crossed eight miles to Soldier 
Key, then returned. Against the wind — 
an even rougher ride. 

On the way back, Len circled and 
crossed his wake. Several times. (We think 
this is when two eggs might have broken.) 

Crazy thing to do? 

Not to prove a point. 

That the Wellcraft Airslot is the soft- 
est riding boat on water. 


Two steps ahead ofthe Cathedral. 

The all-tiberglass Airslot is a major 
change in Cathedral hull design. 

About halfway back, on each side of 
the center hull, are two slots 
that look like inverted steps. 
But perform very tasmo, f 

These slots act as two 
additional leading edges. In 
any sea, heavy or eges in \ x Lon 

Since the leading edge of any hull is 
the point of greatest lift, these extra 
edges raise the Airslot to planing attitude 
with remarkable speed. And there s no 
rearing up. No flopping down. 

And the Airslot maintains proper 
planing attitude while in motion. 


Airslot is a trademark of Wellcraft Marine Corp. 


3,960 eggs across 
Bay. If you break less than 4, 
p boatrides softer than ours. 


The two extra edges provide 
exceptional stability. Fore and aft. 
No pounding, slapping, or pitching. 


Three trueVS. 

Sponsons on Cathedrals are mere 
extensions of the sides of the hull. 
They offer balance. Little else. 

On the Airslot, the 
sponsons are actually 
true V hulls. Giving you 
three true V's in all. 

Other hull designs perform well 
only on a limited number of headings. 
But the Airslot's three V's enable it to 
run through water in any direction. 

At any speed, slow or fast. With excep- 
tional stability, port or starboard. 
Without rolling. 

The Airslot won't push water. 

And is practically impossible to broach 
or turn on a wave. 
Test it yourself. 

Get some eggs. Put them in your 
boat. And run it like we did. After you've 
cleaned up the damndest omelet you ve 
ever seen, try it in an Airslot. 

You can pick one from 16 to 24 feet. 
I/O's and outboards. 

For more information, see your 
dealer. Or write Wellcraft Marine Corp., 
8151 Bradenton Road, Sarasota, Florida 
33580. (Or Leonard Kenniston, 4275 
University Drive, Coral Gables, Florida.) 


The Wellcraft Airslot. 


It won't hurt you to ride in one. 


* Bob Gelberg, the photographer, stepped on two eggs accidentally. The other two broke somewhere between loading and the test. 


Viking Project—How We'll Search for Life on Mars 


water map of the atmosphere over 
that area, they will indicate promis- 
ing spots for exploration. 

Each orbiter will then release its 
lander, which is slowed by a combina- 
tion of aeroshell, parachute, and ret- 
rorocket. After the lander is released, 
the three orbiter experiments can con- 
tinue surveillance of the landing site 
for changes that might only be no- 
ticed from its bird's-eye view. By re- 
lating these to measurements made 
on the ground, it should be possible 
to link the local phenomena to the 
more general global aspects of the 
planet. The relay communication will 
permit data from the lander to be 
stored on the orbiter for later trans- 
mission to Earth, but the lander will 
have its own direct communication 
system to Earth. 

Each lander and orbiter working to- 
gether for three months will thus pro- 
vide extended coverage of local and 
global conditions. The lander experi- 
ments begin even before the lander 
comes to rest. While roaring down 
through the thin Martian atmosphere 
on the aeroshell, it will take measure- 
ments to determine the atmospheric 
structure and composition, pressure 
and temperature. 

The landing on Mars. After prelimi- 
nary deceleration by the aeroshell 
and a parachute, a set of three retro- 
rockets brake the lander to zero ve- 
locity at 10 feet from the surface. 
From this hovering position it drops 
onto its three cushioned feet for the 
gentle touchdown. 

'Then begins the collection of data, 
bit by bit for more than three months, 
on the nature of the Martian surface. 
The lander experiments include: 

e Facsimile camera, to record the 
characteristics of the landing site. 

è Vaporizer-pyrolyzer gas chroma- 
tograph mass spectrometer, to mea- 
sure the atmospheric constituents and 
organic compounds in the soil. 

€ Four biology experiments, to 
search for any evidence of living or- 
ganisms. 

e Meteorology, to measure local 
pressure, temperature, wind velocity, 
humidity for the three-month period. 

è Seismology, to measure seismic 
activity of the surface. 

€ Physical properties, to extract 
scientific information from the engi- 
neering measurements. 

è Magnet, to measure magnetic 
properties of the soil. 

In order to perform the organic 
and the biological investigation, Vi- 
king lander must obtain an unaltered 
sample from the surface. 'This trick 
is done by extending a small scoop 
on a long boom, like a long-handled 
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shovel, and returning the sample into 
a soil processor that distributes it to 
various analytical instruments. The 
long reach is to avoid the soil beneath 
the lander, which might have been 
heated or chemically (or biological- 
ly) altered by the retrorockets on 
landing. Tests at the NASA White 
Sands facility are currently going on 
to determine the effects of a rocket 
firing in a Mars-like 1/200 atmos- 
phere of CO.. 

The facsimile camera. It can scan 
from the horizon to the feet of the 
spacecraft and covers the area from 
which the samples are taken. From 
these pictures we will obtain our first 
knowledge of the Martian landscape. 
We do not know if we shall see a vast 
desert, a rock-laden field, large boul- 
ders, or perhaps a terrain marked by 
crevices and fissures. 

Geologists, meteorologists, and even 
biologists are all intensely interested 
in the pictures, since this is the most 
comprehensive view we shall obtain. 
In addition, they will help determine 
exactly which soil sample should be 
scooped up. Two of these facsimile 
cameras on board will provide a 360- 
degree panorama, take stereo pictures 
for establishing the distance to ob- 
jects in the field of view, and photo- 
graph in color. 

The complex chemical analyzer 
(vaporizer-pyrolyzer gas chromato- 
graph mass spectrometer), called the 
GC/MS, is the heaviest instrument 
on board. This device for detecting 
organic molecules combines several 
laboratory techniques in one. The 
soil sample is placed in an oven, 
where it is heated to drive off volatile 
gases. Later, the sample is heated in 
stages to higher temperatures to break 
down the larger molecules so that 
they can be analyzed in gaseous form. 
These gases are separated into certain 
groups using a gas chromatograph. 
and the groups are further analyzed 
by a mass spectrometer, which deter- 
mines the molecular weights. From 
this information the identification of 
the gas is made. We expect to identi- 
fy the original complex compounds 
based on our laboratory data of their 
known breakdown products. Besides 
the organic determination, the GC/ 
MS will be used to determine the 
trace constituents of the Martian at- 
mosphere and monitor their changes 
during the day-to-night period. 

The four biology experiments com- 
plement one another; no single test by 
itself—if negative—will rule out the 
possibility of life on Mars. If there 
is life, biologists anticipate special- 
ized and adapted microbial forms 
rather than higher ones. So far, the 


data we have from Mars has neither 
confirmed nor eliminated the possi- 
bility of life, but biologists are aware 
that Mars is an environment dissimi- 
lar to Earth, and are therefore trying 
to design tests to detect some life 
process, such as growth, metabolism, 
or photosynthesis. 

Most significant of all? The ques- 
tions that perplex the experimenters 
are: Should the test be done wet or 
dry, at high salt concentration or low, 
warm or cool, and so on. If nothing 
grows, it may simply mean that con- 
ditions of the experiment were not 
quite right! But the biology must be 
tried, since a positive result would be 
the most significant finding of the 
whole mission, and perhaps of the 
whole space program. 

Two of the biology experiments use 
radioactive tracers of C'* to follow the 
metabolism of carbon. These test for 
photosynthesis and respiration. An- 
other biological experiment measures 
the changes in the optical properties 
of a clear solution during growth of 
a hypothetical Mars organism. A tur- 
bid solution indicates growth. 

The last biological experiment is a 
miniature respirator, and measures 
the change in concentrations of cer- 
tain gases in equilibrium with the soil 
sample in a closed chamber. Each of 
these tests has a corresponding con- 
trol experiment in order not to wrong- 
ly report a false positive result. This 
is done by first destroying the Mars 
organism (if any) by heating the soil 
and performing the same test again— 
which should give a negative result. 

The biological and chemical inves- 
tigations are closely related to the 
meteorological investigations. Long- 
term weathering processes must gov- 
ern surface conditions and the envi- 
ronment. At present, we do not have 
an accurate notion of the climate 
on Mars. We know only that the 
pressure is between 1/100-1/200 of 
Earth's, that the atmosphere is most- 
ly carbon dioxide, that it gets very 
cold at night, and that some clouds 
have been seen. Meteorologists be- 
lieve these clouds to be dust rather 
than water clouds. The measure- 
ments of temperature, pressure, wind 
speed and direction, and humidity 
near the surface will be used together 
with the local terrain features to de- 
velop a model of the local weather 
around the lander. Such data, taken 
or three months, will begin to be re- 
lated to seasonal changes, and if they 
can be related to conditions at other 
sites on the planet, a pattern of 
weather might emerge. Some meteor- 
ologists believe this information may 
help us understand Earth's weather. 
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Search for Life on Mars 
[Continued] 


Planetologists interested in the 
moon are also interested in measur- 
ing the seismic activity on Mars. A 
small three-axis seismometer will be 
carried on board to measure any Mars- 
quakes or other events. This device 
will be able to measure frequencies 
from 1-4 Hz for the three-month dura- 
tion of the mission. This statistical 
data will be invaluable in estimating 
the planet's general level of activity 
and in guiding future planetological 
investigation. 

Coupled to these physical measure- 
ments are two others—one using a 
small permanent magnet and another 
using the engineering sensors to ob- 
tain scientific data. The magnet will 
be mounted on either the sampler or 
on the footpad. Using the camera to 
take pictures of the magnet, it will be 
possible to determine if there are any 
magnetic particles in the soil sample. 
A similar investigation was performed 
on Surveyor, which landed on the 
moon. This data was extremely valu- 
able in developing the theories of the 
origin of the moon. 

Some physical properties of the sur- 
face can be deduced by examining 
certain engineering data—from the 
sampling system, for example. The 
motor current used for scooping the 
soil and the temperature can be used 
to develop an idea of what the sur- 
face compaction is like, and from that, 
some idea of the material itself. Simi- 
larly, the landing touchdown dynam- 
ics will be measured as the spacecraft 
initially comes in contact with the 
surface. 

Another investigation that makes 
use of an engineering system is in 
radio science. The telecommunica- 
tion system has links between the or- 
biter and Earth, the lander and Earth, 
and the lander and orbiter. Using 
this system it is possible to establish 
certain orbital mechanics from which 
the mass and motion of the planet 
can be calculated. As the spacecraft 
passes behind the planet, its radio 
propagation is blocked; from this oc- 
cultation data we can measure the 
elevation of surface features. 

In performing Viking's pioneering 
scientific goals, certain engineering 
firsts will also be accomplished. These 
include: the first use of Titan/Cen- 
taur, the first use of radioisotope ther- 
mal generators as a power source on 
a landing vehicle, the first payload 
performing life detection and organic 
analysis. These remarkable achieve- 
ments could well stand on their own, 
but the principal objective of the Vi- 
king mission is more basic, and more 
rewarding: the scientific exploration 
of Mars. 
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How to Watch the Moon Hide a Star 
[Continued from page 122] 


elapsed between the CHU announce- 
ment and the occultation. Add the 
stopwatch time to the recorded CHU 
time to get the precise time of the oc- 
cultation in GMT. 

As an example, suppose you start 
the stopwatch on the first tone after 
the CHU announcement, “Twenty- 
two hours, 47 minutes." The reading 
on the stopwatch, after occultation, 
might be two minutes, 4.5 seconds. 
Adding this time to the CHU time, 
the exact time of the occultation is 22 
hours, 49 minutes, and 4.5 seconds. 
This is written in astronomical form 
as 22"49™4.5*. 

What a timer must know. Just about 
everything you must know appears in 
occultation predictions. The most im- 
portant information is the predicted 
date and time, given in Universal 
Time (UT), the astronomers’ term 
for Greenwich Mean Time. 

To know when to look in your time 
zone, subtract five hours from UT to 
obtain EST, six hours for Central, 
seven for Mountain, eight for Pacific, 
and 10 for Hawaiian standard times. 
Subtract one hour less for Daylight 
Time (e.g., subtract four hours from 
UT for EDT). 

Another important bit of informa- 
tion in the prediction tables is the 
magnitude, or brightness, of the oc- 
culted star. Magnitudes are given in 
numbers ranging from 0 to about 24. 
The lower the number, the brighter 
the star. An observer with a good pair 
of binoculars or a telescope with a 
lens or mirror of at least 2” aperture 
can expect to see occultations of stars 
having a magnitude of 7 or brighter. 
During a typical month, there are al- 
ways four or five occultations of stars 
in this brightness range. 

Prediction tables seldom show oc- 
cultations of stars fainter than magni- 
tude 10. A 414” telescope can dis- 
tinguish 10th magnitude stars fairly 
easily on a clear night, and a 6" tele- 
scope can pick them out with no 
trouble at all. Observers with a 415" 
or 6" telescope can time an occulta- 
tion just about every night the moon 
is in the sky. 

Observers should also know wheth- 
er the occultation is to be of the dis- 
appearance or reappearance type. 
The tables give this information. In 
case of a disappearance occultation, 
you will have no doubt about which 
star to watch—the one nearest the 
moon's eastward edge a few moments 
before the occultation is scheduled to 
occur. 

Reappearance occultations. These 
are more difficult to time. You have 
only a general idea of where to look. 
Occultation prediction tables give the 


approximate position where the star 
is to reappear on the westward edge 
of the moon. Even then, experienced 
observers sometimes fail to spot a re- 
appearing star until several seconds 
after it emerges from behind the 
moon. The timings in such slip-ups 
are, of course, no good at all to the 
professionals. 

Requirements you must meet. To 
qualify as an amateur occultation ob- 
server, you must determine the lati- 
tude, longitude, and altitude of your 
timing station. The latitude and 
longitude must be accurate to one sec- 
ond of arc, and the altitude within 50 
feet. 

Positions can be derived to this ac- 
curacy by carefully measuring the 
large-scale maps made of most of 
the U.S. by the U.S. Geological Sur- 
vey, 1200 S. Eads St., Arlington, Va. 
22202. State index maps for ordering 
the detailed maps are free on request 
to the above address. 

Some people may need professional 
help to determine their position. The 
best source is your county engineer’s 
office. Explain why you want the in- 
formation and you'll usually find the 
engineer willing to do the calcula- 
tions. Give the engineer the names 
of the streets at the nearest intersec- 
tion. Measure the distance and di- 
rection of the observation point from 
the intersection. The engineers can 
then calculate the position to the 
nearest second. If the observation sta- 
tion is on the roof of a building, add 
the building height to the altitude you 
plan to use. 

Where to write. When you have all 
the information you need and have 
practiced timing an occultation or so, 
volunteer your services by writing to 
David W. Dunham, 7002 Nottingham 
Place—Apt. 307, St. Louis, Missouri 
63119. 

Starting from scratch, it costs about 
$100 to set up a reasonably well- 
equipped lunar occultation observa- 
tory. About $40 is needed for a tele- 
scope, $40 for a short-wave radio, and 
about $20 for a stopwatch. A hundred 
bucks sounds like a lot of cash for 
amateur experimenting. No other 
kind of amateur experimental equip- 
ment, however, can be used in so 
many other ways. 

A lunar occultation observer might 
have trouble justifying a $100 outlay 
for equipment he uses only several 
moments every month. The same 
equipment, however, provides a life- 
time of peering into the heavens, and 
eavesdropping on the shortwave 
world. For people with a lively curi- 
osity and a sense of adventure, a $100 
price tag is a bargain. 
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Who'd have 


thought l'd make 
so much money , 


without going | 
to college? 


I still have to pinch myself every week when I open my pay 
envelope —it seems too good to be true! 

Especially when I remember how sorry everyone felt for 
me because I couldn't go on to college with the others in my 
high school class. "How are you ever going to make it now?" 
people kept asking me. "Without college, it's a losing battle. 
Everybody knows that!" 

Well, the college boys left for school, and I got my first job. 
And it was tough going for a while, [ll admit that — one dull, 
routine thing after another. From pumping gas to driving a 
cab to working on an assembly line in a factory. I worked 
hard but never "struck it big? 

Then I read an announcement like this one about the op- 
portunities in Electronics. 


ommo ms P n m pta gm am. uat, m um p t t morem em mmm 

E 1] 
Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


Please send me 2 FREE books describing opportu- 
nities in Electronics and how to prepare for them. 


Name Z 
(Please print) 
Address - 
City — 
State Zip Age 


CO Check here for G.I. Bill information. 


Accredited Member National Home Study ae 
Council. A Leader in Electronics Training EY 
. Since 1934 ES 
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I discovered that, with proper training, I could have my 
pick of thousands of glamour jobs—in fields like radio and 
TV broadcasting, automation, computer servicing, or even 
the aerospace program. 

And I found out that as you move up the ladder in this 
booming field of Electronics, you can earn the kind of money 
that even a college man could be proud of — up to $5, $6, $7 
an hour...$200. $250 a week...$10,000, $11,000, even 
$12,000 a year! 

And — most important — I realized how easy it would be to 
get the training I needed to break into this great field. The 
announcement said I could learn everything I needed to know, 
right at home in my spare time, with a home study course 
from the Cleveland Institute of Electronics. 

Well, to make a long story short, I enrolled with CIE. I 
found that their courses had taken what seemed like a compli- 
cated subject and broken it down into easy steps. Sympathetic 
instructors sent me letters helping me over the rough spots. 
I really learned fast. And here I am now, a respected Elec- 
tronics man — earning so much money I still have to pinch 
myself. 

Thanks to CIE, I don't have to envy the college boys any- 
more. In fact, there are some that envy me! 


Send for 2 FREE BOOKS 


This composite story is typical of hundreds told by CIE 
students who are now enjoying exciting new careers in 
Electronics. 

Most of them decided on their new careers after reading 
our famous books, *How To Succeed In Electronics; and 
"How To Get A Commercial FCC License." These books de- 
scribe in detail the many electronics careers open to men with 
proper training. And they tell which CIE courses will best 
prepare you for the work you want. 

Both books are FREE when you mail the coupon. So send 
for them, and get ready to pinch yourself for not writing to us 
sooner. CIE, 1776 East 17th Street, Cleveland, Ohio 44114. 


ENROLL UNDER NEW G.I. BILL 


All CIE courses are available under the new G.I. Bill. If you 
served on active duty since January 21, 1955, or are in service 
now, check box for G.I. Bill information. 
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How to Read a Marine Chart 
[Continued from page 86] 


Colors. White means deep, safe 
water. Blue indicates shallow water. 
Green indicates a tidal area which is 
covered at high water, bare at low wa- 
ter. Yellow indicates dry land. 

Soundings. Numbers imprinted on 
the water area of charts indicate 
depth. Figures usually are given in 
feet, but may be in fathoms. A fathom 
is six feet, A note at the edge of the 
chart tells you whether soundings are 
in feet or in fathoms. 

Depth contours. 'These are dotted 
or solid lines showing bottom con- 
tours. They show, for instance, an 
area that is deep along a shore. 

Heights. Vertical clearance for 
bridges, and also the height of lights 
above the water, are noted. All are 
stated in terms of feet above water at 
mean high-water levels. This informa- 
tion tells you whether your boat can 
pass under the bridge, and also gives 
you a clue to how far away you can 
observe signal lights. 

Bottom. Tells you whether you are 
over mud, rocky bottom, gravel, 
weeds, and so forth. Valuable infor- 
mation for anchoring, this can even 
give you a clue to your location. 

Rocks. Look in blue and green 
areas. Symbols show you where rocks 
are near the surface or exposed. 

Breakwaters. A heavy line indi- 
cates the breakwater is visible above 
the high-water mark. A dashed line 
means there is a wall of rock there, but 
it is just below water level. 

Landmarks. Look for these on 
shore. Charts show you chimneys, 
smokestacks, broadcasting towers, 
sometimes even large trees. 

Miscellaneous. Light, paired dashed 
lines indicate a dredged 
Other markings show bluffs along the 
shore, built-up urban areas, and lo- 
cations of visible and sunken wrecks. 

Aids to navigation. Most aids are 
easy to visualize from what is shown 
on the chart. Every aid is charted by 
a symbol plus a label. Together, they 
tell you how these navigation aids 
look by day, how they look by night, 
whether or not they can be heard in 
darkness or fog. Here's how: 

Location. Precise place of any aid 
is shown by a prominent dot. 

Floating, lighted, numbered. A dia- 
mond-shaped tail means a buoy, float- 
ing. A number or letter which is 
painted on the aid is given in the chart 
label. It's given in quotes, to distin- 
guish it from soundings. A magenta 
disk around the dot indicates that the 
aid is lighted. 

Shape. Every buoy is clearly iden- 
tified as to shape. C marks a Can, N a 
Nun, and S a Spar. All lighted buoys 
are shown in a distinctive outline. 
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channel. . 


Paint color. A black buoy is indi- 
cated by a solid black tail. A red buoy 
has a red tail. Every red buoy is also 
labeled with the letter “R.” Some 
buoys are painted with two colors, and 
this also is indicated. 

Non-floating aids. A lighted aid on 
shore is surrounded by the familiar 
magenta disk, but has no tail. This 
would usually indicate a tower or a 
lighthouse. Unlighted beacons ashore 
are charted by a triangle, often col- 
ored to match the beacon. 

Color and pattern of lights. 'The 
label of a lighted aid indicates its light 
pattern, F means Fixed—the light is 
always on. Fl means Flashing. In ad- 
dition, the length of the repeating cy- 
cle is usually given. For example, the 
label Fl 4 sec means one flash every 
four seconds. 

Lights are always white unless some 
other color is specifically indicated on 
the chart. For instance, Fl G 5 sec 
means a flashing green light. But Fl 
ə sec means a flashing white light. 
Both flash every five seconds. 

Charts: where to get them. 

6 Coastal charts cover waters on 
all coasts of the U.S. A list of these 
charts can be obtained and charts can 
be purchased from the Coast and Geo- 
detic Survey, Department of Com- 
merce, Washington, D.C., or from 
sales agents like Oscar Berman. 

€ (Great Lakes charts are prepared 
by the U.S. Lake Survey, a branch of 
the National Oceanic and Atmospher- 
ic Administration. A catalog may be 
obtained and charts may be purchased 
from the Lake Survey Center, 630 
Federal Building, Detroit, Mich. 
48226, or, from local sales agents. 

è Canadian charts are available 
from the Canadian Hydrographic Ser- 
vice, Ottawa, Ont., Canada. 

è Other charts and additional har- 
bor information are available in vari- 
ous cruising guides. One of the best 
of these is the 2,600-page Port Pilot 
and Log Book, published by the Great 
Lakes Cruising Club. This highly 
useful book, in three volumes, gives 
harbor information and anchorage 
suggestions on hundreds of harbors 
throughout the Great Lakes and sev- 
eral connecting waterways such as the 
Mississippi River. The book is avail- 
able only to members of the Great 
Lakes Cruising Club. For member- 
ship applications, write Great Lakes 
Cruising Club, Rm. 216, 185 N. Wa- 
bash Ave., Chicago 60601. 

If you want to learn more about us- 
ing charts, one of the best ways is to 
enroll in your local U.S. Power Squad- 
ron navigation courses. There, you 
can learn personally from an expert 
like Chicago's Oscar Berman. Gs) 
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Buying a Sailboat 
[Continued from page 92] 


mon sense to estimate the living space 
needed for as few as four people and 
their gear on an overnight trip. 

Some of the lighter, smaller models 
can be trailed behind a pickup, but 
most overnighters have to be trucked. 
You'll need the services of a boatyard, 
of course, to haul and launch such a 
boat. For off-season storage the boat 
needs custom-built cradles, covers, 
cover frames, engine layover care. 

Your overnighter will need real 
berthing facilities-a mooring or ma- 
rina slip. If you're thinking of buying 
one, arrange for convenient berthing 
and off-season storage before you put 
your money down. 

A handicap racer. Overnighters are 
raced extensively in all major yacht- 
ing areas. Since there are practically 
no two boats exactly alike, races are 
run on a time-allowance handicap 
basis. The Midget Ocean Racing 
Club is a fine national organization 
for this group. Anyone can join. 

Since overnighters are not one-de- 
sign boats, there's no need to concern 
yourself as to which one is popular 
in your own area, except to find out 
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which have proved themselves in local . 


wind and wave conditions. Don’t 
overlook this: Overnighters make fine 
day sailers, with a place for your mate 


to get out of the wind for a warm ` 


snack. 

Prices for new yachts in this class 
range from about $4,000 to $26,000. 
Engine, navigational gear, cabin ac- 
commodations, sail inventory, and 
such, all affect the price. It is not un- 
usual to double the base price of a 
cruising yacht before you sail it. Re- 
sale values are lower, relatively, than 
those of smaller boats. Before you 
buy a used overnighter, have it sur- 
veyed by a professional. 

I still think fiberglass is the best 
all-around material for boat construc- 
tion, but it's not antifouling. Any 
fiberglass or wood boat will grow a 
bumper crop below the waterline in 
salt water unless it's painted with a 
good-grade antifouling paint. That's 
one argument for staying with a boat 
you can park on dry land. 

Two small boats? After a season of 
learning what it's all about, many new 
sailors realize they should have start- 
ed with two small sailboats—one for 
the kids and another for the grownups. 
If youngsters are part of your reason 
for wanting to sail, join a club that 
has a good junior sailing program. 

With a suitable boat you can find 
the romance and fun of sailing that 
you looked forward to. Hopefully, 
these observations may help you 
choose the right boat yourself—th 
first time around. 
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Custom-Made Furniture 
[Continued from page 95] 


The posts should be 11" x 114,” angle 
with one-inch hole spacing to conform 
to the dimensions on our plans. 

For the facing panels, I chose Ma- 


 sonite Tempered Duolux because of 


| 


k 


its surface strength, ease of cutting 
and sanding, double-sided smoothness 
and excellent painting properties. 
Some of the panels should be perf- 
board to provide a flexible hanging ar- 
rangement. The 12” side panels are 
bolted to the frame at the same time 
the shelves are assembled, so that 
each bolt does double duty. Three 
holes are provided at bolt locations 
for later adjustments in shelf spacing. 
The 36” front and back panels are 
bolted to the frame with extra holes 
for securing to the shelves. 

Cutting the hardboard. Straight 
edges can be gang-cut with a portable 
circular saw; curves and hole cutouts 
are best made with a saber saw. 

Drill the bolt holes by using a 
shelving post as a template. Same- 
size panels can be clamped together 
and drilled at one time. Sand all 
edges, giving special attention to the 
holes. 

To paint the hardboard, I used 
metallic automotive acrylic enamel, 
sprayed on for childproof toughness 
and high gloss. You could paint the 
panels two different colors—one on 
each side—for decorative effect. 

Cut the angle posts to the correct 
lengths with a hacksaw and file all cut 
edges and corners smooth. After as- 
sembly, place the mattress (I used a 
4"-thick urethane foam pad) on the 
platform and add additional acces- 
sories, such as the gooseneck lamps. 

Other uses of the system. For a di- 
vider partition, fasten storage units 
together at top and bottom with steel 
plates, or with angles spread to a de- 
gree determined by setting the units 
in the room at the desired angle to one 
another. For a flexible arrangement, 
join sections with hinges, instead. 


You'll be able to change the zig-zag.. 


The units can, of course, also be set 
against an existing wall for household 
storage. Use solid back panels here 
—full height or in combinations of 
between-shelf heights. 


Author Mangurian is a partner of Les 
Walker, whose “Turniture” Living Ma- 
chine plans have appeared in PS (July 
issues, '69 and '70). Both are members 
of an award-winning design group | 
called WORKS, and both teach at the 


School of Architecture of the City Uni- 
versity of New York. In addition, Man- 
gurian heads a consulting firm called 
Heuristics (the science of problem 
solving). 


S SHOP TALK 


By ROBERT P. STEVENSON 


Old barn boards—the real thing—offered as paneling 

Masonite, Armstrong Cork, and other companies that offer imitation 
barn-board paneling now have national competition from the real thing. 
A Minnesota company will ship you what it calls “today’s most distinc- 
tive decorative material. From old and time-worn barns and shelters 
and pioneers' houses comes wood weathered for half a century or more, 
eroded to give depth to the grain, aged to a soft silver-gray color, some- 
times touched with the tones of moss, marked here and there with the 
holes of wrought nails or the softened scars of use." Tradition Materials, 
St. Cloud, Minn. 56301, has quite a selection, too—boards from 6-in. to 
12-in. wide, beams in several square sizes up to 18-ft. long, and even 
weathered shingles. Decorative use of such materials is quite the thing 
these days, and it has often occurred to me, in passing through a declin- 
ing rural area, that enterprising local people could build a good business 
by salvaging wood from all those old and abandoned buildings. 


Flooring with shorter tongue would reduce waste 

Standard tongue-and-groove strip flooring is 25/32- 
in. thick, with a tongue 3/16-in. wide and 1/4-in. thick 
reaching into a groove 9/32-in. deep. In the manufac- 
turing process, material on each side of the tongue be- 
comes waste. It has now been proposed that this waste 
could be reduced by shortening the tongue by 1/16 in.— 
to 1/8 in. instead of 3/16 in.—as shown in the sketch. A 
study made by E. George Stern of VPI's wood-research 
lab and William C. Miller of the U.S. Forest Service 
idi ' shows that load-bearing of flooring would be reduced 
slightly by the shorter tongue, but “not sufficiently to cause problems in 
residential construction." A change in the Dept. of Commerce's flooring 
standards would be required for adoption of the shorter tongue. 


CONVENTIONAL 
| TONGUE 


New books you may want to check out 

The old BB gun now has a book all its own— The Complete Book of the 
Air Gun by George C. Nonte, Jr., published by Stackpole at $7.95. Com- 
pressed-air and CO, guns have become much more popular with sports 
shooters as the result of legislation restricting sale and use of other guns. 
Besides information about shooting in general, the author gives plans 
for building equipment for home shooting ranges... Model-plane build- 
ers will want to know that there's now a revised and enlarged third edi- 
tion of Building and Flying Scale Model Aircraft by Walter A. Mus- 
ciano. Herman Publishing Service offers it at $7.95. 'The first edition 
appeared nearly 20 years ago and has long been out of print. 


Brief reports on several recent developments 

Cut wood with a laser? It has now been done industrially. American 
Optical Corp. reports that its laser-products department set up a system 
. to open.crates without. permitting sawdust to sift into the crate's con- 
tents. The laser beam cut through 1/4-in. plywood at the rate of an inch 
per second with only a little charring. There was no sawdust. “Excess 
wood was literally vaporized,” the announcement said . . . The Permacel 
Division of Johnson & Johnson claims that its J-Lar tape, on the market 
for about two years, is taking strides toward making conventional trans- 
parent cellophane tape obsolete. The backing for J-Lar is crystal-clear 
polypropylene film... Black & Decker has produced a 16mm color sound 
film, "Playing It Safe with Power Tools." You can get it for local show- 
ing without charge by contacting Modern 'Talking Pictures, Inc., in all 
major metropolitan centers... Yellow/golds are challenging olive greens 
as the most popular house-paint colors in the U.S. The Benjamin Moore 
people report that the yellow/golds made a 30-percent increase last 
year. Using statistics from its dealers, the company makes an annual 
analysis of paint-color trends. The report shows regional color prefer- 
ences for outdoor painting. Ask your local dealer for the report . . . If 
you're thinking about a vacation home, better look at American Plywood 
Assn.'s *Great Ideas for Second Homes," a color brochure which pre- 
sents 20 new designs. Your plywood dealer should have it. Working 
drawings are available . . . The 1971 Sears catalog of power and hand 

tools has a lot of good reading. Get it free at a local Sears store. 


FEBRUARY 1971 | 143 


n—————]] ———o— 


Prop-Jet Gives New Lift to STOL Plane 


enough maltreatment to throw any 
conventional plane into a violent spin. 
Instead of spinning we spiraled in 
lazy spiraling circles. 

Landing-less than 100 feet. On land- 
ing approaches you quickly discover 
the Helio to be a throttle airplane. 
Slight power changes adjust rate of 
descent instantly without altering at- 
titude materially. Thus you can 
groove at 65 mph, holding up over 
obstacles. Then, reduce power slight- 
ly; airspeed drops to 50, slats pop out 
to increase lift. At this point, with 
flaps full down, lift has doubled, but 
drag has increased four times. 

When you finally do cut power to 
flare and land, you can therefore ex- 
pect to touch down positively without 
floating or bouncing. That's exactly 
what happened. But, in contrast to 
a regular plane, the Helio felt like a 
helicopter in auto rotation. The wing 
took a final, giant bite to arrest our 
steep descent. Everything seemed to 
halt. Plunk! We were on and stopped 
in less than 100 feet. 

Deadstick landings are beautiful. 
With flaps up and slats in, the Helio 
glides like a gull. The procedure for 
getting down safely after power fail- 
ure reminds me of flying a a sailplane. 


What if I'm laid off? 
we situm take my 


m. How can | 


job? 


(Continued from page 67] 


High attack-angle ability is due to slats and 


slots on leading edges of wings (top). Inter- 
ceptors (bottom photo) create spoiling et- 
(ect for low-speed lateral control. 


You pick your spot and glide to over- 
shoot. Never, never undershoot, be- 
cause you can’t stretch a glide even 
in a Helio. Now, you're positive you 
can get to the selected landing site, 
plus a little. Okay, kill some lift, and 
down you go. 

In a sailplane you do this with 


ever afford to retire? A 
Am | too old to change jobs: 


Can | learn a new skill? 
Could | succeed as my own boss: 


How can | earn extra money fast? 
Will my job ever pay more? 


Be a SKILLED LOCKSMITH 


... and Solve ALL Your "FUTURE" Problems 


No question about it. . 


. with Locksmithing skill YOU'LL HAVE IT MADE! You'll do light, clean 


always-fascinating work in this fascinating security profession that urgently needs YOU— where 
your choice of steady, high-pay job opportunities, or a big-profit spare-time or full-time busi- 
ness of your own is virtually unlimited. As a Locksmith you have your own "built in" pension 
plan. You go on enjoying the work as long as you like, knowing that layoffs, automation, slack 
times, minor disabilities, forced retirement can't affect your ability to EARN MORE and LIVE 


BETTER in good times and bad. 


Locksmithing is SO EASY TO LEARN—Enables You to EARN Extra Money RIGHT FROM THE START! 
The better, more secure future you want can be yours FAST as a Locksmith, regardless of age, 
education, previous experience, minor physical handicaps. Fun and earnings begin AT ONCE 
as you learn quickly, easily to CASH IN on all kinds of locksmithing jobs. As little as one hour 
a week at home working on all kinds of lock and key problems under the guidance of experts 
brings quick mastery—a quick lifetime solution to ALL your "future" problems. All locks, keys, 


parts, picks, special tools and equipment as well as complete fully-illustrated lessons supplied 


with course. 


FREE Illustrated Book, FREE Sample Lesson Pages Give Exciting Facts 

Find out how being a skilled Locksmith can put a quick end to your worries, Lock- 
smithing Institute graduates now earning more, enjoying life everywhere. You can, 
too. Send coupon TODAY for illustrated book and sample lesson pages without cost 


or obligation. No salesman will call. 


Special tools, supplies and equipment furnished without extra charge. 
Only school of its kind Licensed by New Jersey State Dept. of Education, Accredited 


Member, National Home Study Council 


LOCKSMITHING INSTITUTE 


Division Singer Communications Corporation 
Dept. 1111.021, Little Falls, 


New Jersey 07424 
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spoilers. In a Helio you drop flaps 
to increase both drag and angle of 
descent. Haul back on the wheel to 
cut speed to 40. Your sink rate in- 
creases. Slats pop as you pass 50. 
The plane staggers a bit and you're 
going down faster than you could slip 
her. At 200 feet, dip the nose, pick 
up a little airspeed; at 10 feet, rotate; 
you're on and glued. 

There's no written guarantee, but 
you might come out all right if you 
hit a stone wall. Along with the 
people-pod, shoulder straps are pro- 
vided for passengers. 

Now for the turbine. Lou and I 
piled in. The interior of this plane 
isn't posh like the polished-up dem- 
onstrator we just flew. This one's a 
working, laboratory airplane. 

Lou started the engine in about the 
time it takes to turn on the Lycoming. 
The procedure is different but no 
more difficult. The start is smoother. 
There is no banging or jolting of the 
engine mounts. The high-pitched 
whine of the turbine grows from a 
faint hiss to a more audible but toler- 
able moan as the turbine's innards 
turn up to 51,000 rpm. 

On the traffic runway and cleared, 
we opened the throttle and leaped 


NEVER TOO LATE TO LEARN 


| SO WRITES CHARLES J. 


FILIPEK, JR. OF 

CHICAGO, ILLINOIS. 

| disagree with anyone who 
says it is too late to learn. 
Your lessons were very good 
and very clear and the letters 
and instructions always encour- 
aging. | will always be proud 
to recommend the Locksmithing 
Institute." 


MAIL 
COUPON 
NOW 
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of equipment 
LOCKS, PICKS & 
TOOLS supplied 
for use with course. 
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LOCKSMITHING INSTITUTE, Dept. 1111-021, i 
Little Falls, New Jersey 07424 1 
Please send FREE lllustrated Book—"Your Big Opportunities in |] 
locksmithing," complete Equipment folder and sample lesson pages E 
—FREE of all cbligation— ino salesman will coll). i 
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Prop-Jet Gives New Lift to STOL Plane 


into the air. Now I was confused. 
Accurate comparison of takeoff per- 
formance with the other plane would 
be difficult. Once off, we seemed to 
climb a little faster with the different 


. weight/power combination. 


L 
* 


How they compare. The Allison 
turbine engine weighs 261 pounds less 
and delivers 22 hp more than the 
Lycoming. (Engine weights dry and 
without accessories: Lycoming, 437; 


* Allison, 176 lbs.) At cruise, speeds of 


the two planes are the same, 167 mph 
(7595 power). Fuel consumption on 
the turbine is higher; 19 vs. 14 gph 
at economy cruise (6095). But tur- 
bine fuel is cheaper, 28 against 43 
cents for 100 octane. And the greater 
useful load for the turbine 1s a signifi- 
cant difference, in my opinion. 

Flying, the turbine was more sensi- 
tive to control pressures, giving a 
"fighter feel" from the same airframe. 
Why? Lou explained this is the func- 
tion of the center of gravity, which is 
farther back even though the propel- 
ler disk is 12 inches ahead of the 
regular model. 

Should the turbine become a pro- 
duction model, the c.g. will be moved 
forward bv repositioning the radio 


[Continued] 


is expected to be the same for both. 
Except for the sensitivity, flying 
and landing the turbine is similar, but 
with two major differences. One is a 
defect; the other is a great perfor- 
mance plus. The propeller control at 
low-pitch angles is erratic. Minor ad- 
justments in power on final approach 
are difficult to make without getting 
unpleasant and distracting surges. 
The airframe capitalizes on minor, 
gentle power adjustments to make 
smooth C STOL performance easy to 
achieve. The problem is caused by a 
design shortcoming in the beta-range 
valve of the prop governor, according 
to Helio experts. It’ll be corrected. 
The great plus. This is a reverse- 
thrust system. Imagine. You're on 
final, and you've crossed the runway 
threshold. You're 10 feet in the air. 
You rotate, and you're down. You 
yank the throttle back. There's a roar 
as the prop goes into reverse pitch 
and the engine turns up again. You 
stop without touching the brakes. 
With both aircraft compared, what 
do you have? What can vou add to 
an already spectacular plane like the 
Helio by substituting a prop-jet? Re- 
liability? Not really. The piston 


on-running records. Lower initial 
cost? Emphatically no. The price of 
a turbine engine itself is four times 
more—$36,000 compared to $9,000. 
How about flying time between ma- 
jor overhauls? Here the turbine scores 
big. The Allison will run for 4,000 
hours against the Lycoming's 1,200. 
But, for the private pilot, initial cost 
is a key factor. If you owned the 
Lycoming Courier and invested the 
$27,000 price difference, the interest 
on this sum would nearly pay for 
your overhauls if you didn't fly more 
than 100 hours a year. And many pri- 
vate pilots don't fly that much. 
= Turbine economy. What about light 
(under 12,500 Ibs.) STOL aircraft 
for commercial use? When you find 
someone who can utilize an aircraft 
five to 15 hours daily as do the air- 
lines, turbine economy shows through. 
Helio forecasts an enormous expan- 
sion in the C STOL business. 
“Commuters are coming, small 
planes with pilot and 10 passengers 
zipping in and out of 600-foot metro- 
politan STOL airports to the suburbs 
—50- and 75-mile hauls. These aircraft 
will be turbine-powered and will be 
lower in cost and higher in efficiency 


than helicopters," says Kimnach. Hs 
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Then the control performance pounders turn in outstanding keep- 


gear. 
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A cure for nail biters. 


We call it Elmer's* Heavy 
Grip™ Cement. 

Its a heavy duty cement for 
where a nail or screw won't do. 

You can use it to hang shelf 
brackets, towel bars, 
hooks soap dishes, 
you name it. 

A couple 
of drops gives 
k you all the sup- 
1 = port you need. 

pee Almost in- 
Stantly. sa 


^ Elmer's Heavy Grip. From the makers of Krylon Coatings and Mystik Tapes. 
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My Spare Time 
Hobhy Makes Me 
sh 00 AN 


HOUR 
CASH 
PROFIT 


Here’s How You | 
Can Start Your Own 
Spare Time Business! 


There’s a lot of business waiting for the 
man who can sharpen saws, planer knives, 
jointer blades, wood chisels, scissors, 
axes and other garden, shop and home 
tools. 

Belsaw SHARP-ALL does all these jobs 


quickly with precision and at a big profit | 


MINI-SKIS from Norway. For beginners 
and experts alike. Does not require ski 
boots. First patch of snow turns your 
backyard or neighborhood park into a ski 
resort. Fantastic downhill glide. $5.95. 
Joral International Sales, 31-12 23 Street, 


Dept. PS-2, Long Island City, N.Y. 11106. 


PEGBOARD HANGERS used to hold tools 
and supplies. "Handy Hangers" snap into 
Va" pegboard. Two different 9" long tool- 


| holders accommodate a variety of hand 


tools. Three sizes of parts bins, 7", 5" and 
3-12/". Made of sturdy high-impact prese. 
Units are from 202 to $1.00. Trial Sample 
Kit, six pieces, $3.50. Wickliffe Industries, 


THERMAL VEST. It's not sexy, but it's 
warm! Vest weighs 714 Oz. with full width 
pockets, kidney back extension. Dark blue | 
nylon shell, filled with DuPont's Dacron, 
lined with thermal knit cotton. Sizes 36; 
38-40; 42-44; 46-48; 50. $5.95 postpaid (2 
for $10. 95). Haband Co., Dept. PSV, 265 N. 
9th St., Paterson, N.J. 07508. 


FIRST DAY COVER. Here's a cover carried 
on the first commercial 747 Pan Am flight. 
Postal markings tell the story. A potentially 
valuable collector's item. Only $1.00 or 

can have it with two different 747 first 
flight souvenirs for $2.25. Write K. 

Walsh, Box 308, Dept. PS-2, TackShos: 


Inc., Dept. PS-2, 
Ohio 44092. 


for you. You can become Sharpening P, O. Box 286, Wickliffe, N.Y. 10707. 


Headquarters for carpenters, builders, 
lumber yards, factories, home workshop 
hobbyists. And, you can start this Money- 
Making business for less than $50. 
FREE BOOK tells how to start your own 
spare time business while you are still 
working at your regular job. People bring 
in their work and pay cash—over 90c of 
every dollar you take in is cash profit. 
David Swanson—U tica, Michigan: “Last year 
I earned $3500.00 just in my spare time. Now 
I am retired from my daily work so I can put 
in full time sharpening. It's great to be your 
own boss. I can thank Belsaw for the success 
I have accomplished." | 
C. A. Cossgrove—W inter Haven, Fla.: "I am 
presently working as much as I care to. My 
Belsaw grossed me over $500 a month for the 
past four months. Pretty good for a 78 year 
old man." 
Donald Harker—Aurora, Illinois: “Work is 
wonderful here in Aurora. Have been doing 
about $350 to $450 a month worth of saws 
and other tools.” 


Take advantage of my 30-DAY FREE TRIAL 


HERE’S A GENUINE 
LEATHER BILLFOLD 
KIT AS A STARTER 


: with 
F coupon 
| below 


Get all the features of ex- 
pensive billfolds! Handsome 
design already embossed 
... has 4 roomy pockets. 
Kit complete. Easy n’ fun 
to assemble and lace. You'll 
also receive a big full. 
color Leathercraft Idea Cata- 
log and Instruction Manual 


and let me prove how you too can start ONLY 50c showing other valuable 
a low-cost, high paying AND LACE! IF YOU things you can make from 
sharpening business of your own. gree ACT NOW! genuine leather. 


LLL LL TI 


Gandy 


Yes, send me your embossed billfold kit and big Idea Catalog and Instruction Manual. I'm 
sending 50¢ as full payment. (Limit one per family.) 


RUSH COUPON TODAY! 


No Obligation...No Salesman Will Call 


BELSAW SHARP-ALL CO. 
Stan Field, President 
701-F Field Bldg., Kansas City, Mo. 64111 


Send Free Book “LIFETIME SECURITY”. 


1001 Foch, Dept.PD, Fort Worth, Texas 76107 


A TANDY CORPORATION COMPANY 
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP! 


X ^ AMAZING SCIENCE BUYS 


for FUN, STUDY or PROFIT 


LONG- WAVE PRACT LIGHT FIXTURE 


Extremely versatile, com- 
pactiy designed, long wave 
(3200-4000 angstroms) 
black light (ultraviolet) fix- 
ture, Has  G-watt. 110.¥ 
lamp with built-in fülter— 
eliminates harmful malt $ 
waye ultraviolet rays. Be 

to ideniify minerals, fungi, 
bacteria— check for surface 
flaws. ol] and gas leakage 
— perfect for displays with 
NE apa, Seed fluorescent paper, paints. 
a i T MT chalk, erayons, trace pow- 
oer. incl. adjustable aluminum reflector. Push-pull 
Bwiteli, one OK PU. e Mount Yvert., hor.. ör on cor. 
ner. 10" L. " H. 


Stock No. 70.364N .... iss n .- $12.50 Ppd. 
REPLACEMENT BULB 
Stock No. 60,124NM .................... 54.75 Ppd. 


CH EMEA “MACHINE-GUN" STROBE 


Red, Green, Blue & White 
Hght barrage the eyeballs 
every 6 seconds with this 
low-cost mechanical strobe 
that can run continuously 
without fear of burning up. 
Devastating eects over 50d! 
ft, sq, area, Created by ro- 
tating color wheel in front 
of — JOOM, 120v reflector 
üoodlamp iíincl.) —elements 
seem to flash omn & off as 
eolors fluctuate, Turns store 
; ; : windows, posters, Parties 
into Hashing, pulsating productions. Convection cooled, 
Walnut cabinet, Brass handle, Reg. house current, 
Stock No. 71,271N...(9 X 10 X 614")....528.50 Ppd. 


MINIATURE WATER PUMP 


Wonderful for exneriments, 
minlature waterfalls, foun- 
tains, etc, Tiny (25,7 x 
124°) electric motor and 
pump ideal for hobbyists, 
labs, schools, Pumps con- 
tinuous flow of water at 
rate of one pint per minute 
at a 12" head. With two 
"D'' batteries im series, 
will pump up to 24" high. 
Runs 48 hours on battery. 
Works In 2 directions, Self- 
priming. 

Stockh Mo. 50,345M .........»s--»- n n n n $2.25 Ppd. 


Hours of fun! Get thrill of 
paid your own easily as- 
gembled engine from over 350 
parts, Then push starter and 
watch it run. Crankshaft re- 
volves, pistons move. valves 
open and close in sequence with 
spark plügs. Does everything 
hut burn oil, L4 seale, molded 
in 4 colors, Same motor used 
in many auto-mechanle coursea. 
Excellent. enmsy-to- understand 
"Tech manual" 


Stock No. TO.448M ...........-.. $13.50 Ppd. 


HOT-AIR FLYING SAUCER KIT 


Giant @ ft. model rises to 
amazing heights. Easy to 
assemble an launch, Use 
over and over. Low cost. 
Lots of fun. Can carry 

lb. objects with string teth- 
er. Fly school colors 

games, use for vba dyes d 
attach mirror——play ''spy in 
the sky'', Includes complete 
instructions, 16 pre-cut #1 
i , "white model paper gores, 8 
1 red panels for portholes, 
wire, cord. Easily repaired if damaged. 


Stock No. 7T1,175N 20. cee eee eee n n nn $3.00 Ppd. 
B FT. HOT-AIR RALLOON KIT 
Stock Mo. 60,691M ......-»...-» 232222» 2,00 Ppd. 


Here's a fascinating assort- 


ment of 12 different puzzles 
to provide hours 2 easure 
and stimulate lity to 
think and rensati sri SS. 


and geometric forms, Take 
them apart and reassemble 
them. Lots of fun for the 
whole family — young and 
old. Will test skill, patience 
and ability to solve prob- 
lems, Order yours now. 


Stock Mo. 70,205N ww. eee ee ee 55 $8.00 Ppd, 


BLACK. LIGHT MIGHTY MITES 


Relatively small (1237) fixtures 
rive surprisingly bright black- 
light. Mirror-finlshed reflector 
makes instant starting &-watt. 
high-intensity bulb look like 40- 
watter. Up to 5.000 hours of 
safe, long-wave (860A) black- 
light to really turn-on parties, 
light & theatrical shows, psy- 
chedelic decors. holiday deran- 
rations,  Shockproof end-caps 
remove for safe, easy replace- 
ment of bulb and starter, 
standa upright aor horizontal. 


Aluminum case. 
Stock No. T1,2T4M ...... E A TUS ea EE At $14.95 Ppd. 
DELUXE OLTDOOR/INDOOR MODEL 

Stock Mo. 71,299M .........»5.-»5»»5»555.5»5, 5198.95 Ppd. 


EDMUND 


SCIENTIFIC CO. 


GIANT iain ER BALLOONS 


Balls of fun''" for kids, 
tratic stoppers for BLOres, 
terrific for amateur meteo- 
rologisis. Create a neigh- 
borhood sensation, Great 
backyard fun. Exciting 
bench aliractiion, Amateur 
meteorologists use to mën- 
sure cloud heights, wind 
apeed and temp. Made of 
heavy duty neoprene, Inflate 
with vacuum cleaner or auto 
nir hose: or locally avall- 
able helium for high rise. 
.. (8 Ft. diameter),...52.00 Ppa. 

. 57.00 Ppd. 


Stock Mo. 60,568N 
Stock Mo. 60.632N 
VISIT OUR MEW FACTORY 
RETAIL STORE! 

5 minutes from New Jersey Turnpike Exit #3. 15 minutes to 


...(16 Ft, diameter)... 


4,000 unusual bargains! Exclusive items. Hrs.—B-5:30, 


ASTRONOMICAL TELESCOPE KITS 


Phila, 


Grind your own mirror for 
powerful telescopes, Kits 
romain tine annealed Pyrex 
mirror blank, tool,  abra- 
Rives, diaronal mirror, and 
eyeplece lenses, Instru- 
ments you build range in 
value from $75 to hundreds 
of dollars. 


M 
Stock No. TO.0O04N ......... 
Stock No. 70.005NM.......... 
10° DIAMETER —1 34" r 
Stock Mo. TO.DO6N............... 


T NODER DIGITAL COMPUTER 


Solve problems, teach log- 
ic, play games with minia- 
ture version of giant elec- 
ironic brains! Adds, sub- 
tracta, multiplies, shifts, 
COMplements, Carries, iiet- 


orizes, Colored plastic paris 
easily assembled. 12" x 
Sla" x 434". Incl. step-by- 
step assembly diagrams, 
u2-p. instruction book cov- 
ering operation computer 
lanfuare (binary system! 
programming. problems «& 
15 FEXDS E i : 

RIA Gu ET sie ara beta AT d 3.92 Ppd. 


CAR OF THE FUTURE HERE NOW! 


One of most impressive Bci- 
ence toys we've seen, Low 
friction air car rides a frac- 
tlon of an inch over any 
surface, including water. 
Graphically demonstrates 
same principles ‘tat apply 
to Ford's and Curtiss- 
Wright's new wheelless alr- 
cars, Sturdy red and yellow 
plastic, 8^" wide, deep, 
2" high with 4" propeller. 
THEMA on 2 flashlight bat- 
teries (not incl.) 48" con- 
trol line, battery case, 


Stock No. 70,307N dmt SR OU E NUR eee tpe 


ECOLOGY KITS FULL OF LIFE! 


Man's survival dependa pon 
Bultable ^ ecologica balance. 
These 5 well planned. experi- 
ment kits explore diferent 
portions of environment—intro- 
duce factors on which natural 
balances rely. Perform numer- 
ous experiments with materials 
Included «+ few avail. locally), 
Compl. instruct, Perfert for 
everyone alive, 


WATER LIFE... i $6.00 P 
PREDATOR PREY ....... 56.00 Ppd. 
MOVERS ........ $5.00 Pp 
LIFE FROM DEATH ..... 25.00 "BO 


AMERICAN MADE 


Projects illustrations up to 
d" x JdLi»9"—enlarges them 


xoi n PROJ ESTOR 


8615 ft. from projector. larg- 
er Pictures if screen is far- 
ther away, No film or negn- 
tives needed. Primarily 
intended for children. Pro- 
jects charts, diagrams, color 
or black-and-white in dark- 
ened room. 115 v A.C... 
6 ft. cord and plug included. 
Size 12" x B" x 41%" wide. 
Weight 1 Ih, a ozs. Plastic 
case. 


Stock No. TO,195N ... 


II eS Ppa. 


"FISH" WITH A MAGNET 


> Go treasure bunting on the 
bottom! Fascinat fun & 
sometimes profitable! Tie a 
line to our 5-lb, Magnet— 
drop it overboard in bay, 
river, lake or ocean, Troll 
it along bottom — your 
''freagsure'' haul can be out. 
board motors, anchors, oth. 
er metal valuables,  5.lb. 
Magnet is war surplus—Al- 
nico V Type—Gov't cost 
Bao. Lifts over 150 Ibs. on 
land——greater weights un- 
der water, 


Stock Mo, TO,STIN ........ rm RRMyR $14.00 Ppd. 
Stock Mo. TO,STUNM ..... ES | ciauuu * 8.75 Pod. 
Stock Mo. 85,152M ....153%4 Ibs. ........533.60 FOB 


FASCINATING “ACTION 


NEM DIMEN: 
SIONS IN 
BEAUTIFUL 
LIGHTING 
Create illu- 
sion lamps all 
maving. "Turn 
on any one of 
four new style 
lamps, and the 
room *'*turn& 
on'" with 
Whirling, 
ever-changing 
patterns and 


LAMPS! 


e olors, | Table- 
top 12" 
heat - ide iven 
glass — ATMO- 


SPHERES or cm ló" and 24" plastic models (table- 
Hp or nanging versions!. COLOR COLUMN Patterns loop anil 

| around 25" tall, 7" dia, ag and moror-driven unit. 
lusions swirl up one block . , down the next Sud ier col. 
ored plastic section of the 14” high, heat-driven AGA, 
COMBO LIGHT's H-way switeh turns on glass, read-by globe. 
the plastic *'actlon'' column, or both. Hent-driven and 224; 
high. Six additional and interchangeable maske are avallable 
for each sensetional pie inn lamp. 


MOSPHERES 

"—NHo. BHO0,139M .......... 2222255 21,00 Ppd. 
12°—wWNo.. ry 198M ......... ie USER E os EU $ 
iĝ"—HNo. B5,196M ...... ioa 
Hanning — Mu: BS I9TN Mud ieu rd eerie EMI EE e Da 
24°—Ao. B85,202M EET 
Hanging—No. B5, oi xe eri an at E gt he MES 
COLOR COLUMN-—— o. 80,140N 
COMBO LIGHT—-No. 80,147 
PAGODA LITE-—NMo, 114 1M 
REPLACEMENT MASHS ..... 
6152"—56.75 

3" ASTRONOMICAL TELESCOPE 

See moon shots, orbits-—— 
stars. phases of Venus, 


planets close up, 80 to 180 
power. Aluminized and over- 
coated 3* diameter f/10 
prima mirror, ventilated 
sell. Equatorial mount With 
locks On both axes. 
Equipped with nux eyeplece 
and mounted Barlow lens, 
ax finder telescope. hard- 
wood tripod, Included FREE: 
"STAR CHART'': 272. -page j 3 
"HANDBOOK OF HEAV. - — 
“HOW TO USE YOUR TELESCOPE,’ T 


ENS'': 

STOCK NO. 85,9505... .. $29.95 Ppd. 

51 rai 85.105N DiS nee EX EMEN —Á $94.50 FOB 
R 

STOCK NO. 85,086N.............. .$239.50 FOB 


lst loi-cog! survey- Am Instru- 
ment. Quickly provides quanti- 
tative results in threshold Limit 
ranges set by Amer, Conf. of 
trov't. Industrial Hygienists. 
sensitive, accurate, wide men- 
sliring range, Includes 2 amr- 
poules each to test for COŽ, 
CO, H25. NO? and 502. Soffi- 
vient for 2 to 4 testa dependin 

an concentration. Lightwelgh 

Kit includes sturdy vacuum 
pump, coupling tubes, complete 
instructions with scales to de- ; 

termine results. Sets (4) of replacement ampoules available 


separately for £4.75. 
Stock No. 71,349M ....................516.50 Ppd. 


JUST PRESS. 
Liquid crystal pressure diis 
puts world of color under 
sour thumb, Just press . .. 
and  presto-—full spectrum 
of colors matically bloom in 
ever changing shapeless pat- 
terns, More pressure—deep- 
er the color, Change view. 
inj — anjgle-——écolors cune 
arain. The secret" 
amazing liquid — ervstals-— 
4ealed in vinyl & 3" sq. 
plexigiasRH disc. Look like 
Hiquld—-have structure of 
eryetals Great eh ds piece, 
Ov nortab!'e wel show'*, 
Stockh No. 41,27T2M 2... ee ee ee ee ee ee et ee Ppd. 


ist QUALITY OPAQUE UNDER $200 


Terrific wA To Quality 

Projects brilliant, sharp 44% 

at]. Amage from A’ using up s 

Anxi” color, b&w Illustrations. 

Retains all original colors, prü- 

portions, Enlarges drawings, 

coiling. maps, ete, Revolutionary S 
Panut-aize quartz Halogen ‘F. 
amp  ib5ühr. life). 20 mm 3 

epe ME js lens ( f3.5,8"F,L.), - 

unique internal reflecting SYS- 

tem give maximum brightness, 

entire field focus. Can be used 

Salida Howz: Turbo-cooled, 5159 

1t. cord. A 

Stock Mo. 71,272M .... (Wt. 1114 Ibs).. 


=. and colors acm T 


ma tere aor mmm 


fantastic coaster, your 


..589.75 Pod. 


m——Á. 00$0,L' € go» um — 
Order by Stock No.— Check or M.D.—Money-BHack Guarantee 


EDMUND SCIENTIFIC CO. 


300 Edscorp Building. Barrington, New Jersey OBOOT 


MAIL COUPON FOR GIANT FREE CATALOG 


148 PAGES! MORE THANM 4,000 UNUSUAL BARGAINS 


Completely new Catalog, Packed with huge 
selection of telescopes, microscopes, Bi- 
noculars, magnets,  magnifiers. prisms, 
photo components, parts, kits, accessories 
—many hard-to-get surplus barrains. 100's 
nf charts, Mlustratians, For hobbylsts, ex. 
nerimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 

3200 Sascorp | m z 

Barrington, M. J. 08 

Please rush Free Glant Catalog ''N'' 


AG FEENIG ura UL uwUsop LADO Dra wi AE QUEUE E d c apos e Sra 
[t PESO RI ee ae 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE 


300 EDSCORP BLDG. 


BARRINGTON, NEW JERSEY 08007 
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— Bacon 
n 90) Seconds 


with 
INTERNATION AL'’S 
MICROWAVE OVEN 


Make a full time 
Income-part time 


VON SCHRADER OFFERS YOU 
3 WAYS TO PROFIT 
IN YOUR OWN BUSINESS, 


Here's your opportunity to have your own business. One that 
offers an on-location cleaning service. The demand is so big 
for this service—growing so fast—that how much you earn 
depends largely on you. 

Every year there are more homes and public buildings with 
wall-to-wall carpeting—carpeting cleaned easier and at less 
cost when cleaned on-location. These same homes and build- 
ings have walls and ceilings, and upholstered furniture that 
need cleaning. 

With Von Schrader Detergers—professional cleaning equip- 
ment—you can do on-location cleaning at its best... make 
as much money part time as many people earn full time... 
enjoy a steady, growing business. You need no special skills, 


START WITH 1, 2 OR ALL3 VON SCHRADER DETERGERS 


Carpet Deterger. Cleans so completely it helps 
restore natural beauty—fast drying. 


Upholstery Deterger. Gives deep-level cleaning 
to every inch of upholstery fabrics. 


Wall Deterger. Washes walls and ceilings 6 
times faster than by hand—without mess. 


All Von Schrader Detergers are lightweight and easy to use. 
Proven reliable and profitable for thousands of users. 


No fees, no contracts. You own your equipment. You are People on the go will welcome an oven 
your own boss. And we'll help you every step of the way. that makes cooking chores a pleasure. 
location cleaning business for a very small investment, | Imagine a “piping hot" TV dinner (frozen) 
Send for full information. No obligation. in 3!» minutes* instead of 20 to 50 min- 

i 7] utes. Bake a potato in 5 minutes" instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers, Countertop designed. Works on 
115 vac house circuit. Write for folder. 


Shoppers 


TRANSISTORIZED LISTENING DEVICE. 
The “Big Ear" comes complete with tripod 
and earphones. Pick up conversations too 
distant to hear. 18" reflector-disc concen- 
trates sound waves and amplifies inaudi- 
ble sounds. Sturdy tripod with aiming 
handle, and stethoscope-type earphones. 
$18.95 plus $1.00 pp. and handling. World 
Co., Dept. PS-2, 1 Park Ave. New York, 
N.Y. 10016. 


"Times are approximate 


| FREE BOOKLET TELLS WHOLE STORY— MAIL COUPON TODAY | i me 
| VON SCHRADER CO. 1121 Place, Racine, Wis. 53403 | MULTI-PHOTO DISPLAY Display five pho- 
| Name | tos at one time, in Graphicube, the new 
| : multi-sided photo frame. Photos, 3!5 x 
Present Occupation. Ct — 3 can be ee in Sec Ones. Exhibit 
| ' stamps, coins, etc. Made of durable plexi- 
| Address | CRYSTAL MFG. CO., INC. glass. Packa ged in designer's gift box. 
City ë State .— ë Zip. ç —. | TONG) LEE 9 OKLA CMY OKLA: tius $2.00 plus 25€ postage. Guaranteed. Robin 
L -= P A d rr m a a m ee G o L la ——— Art Studio, PS-2, New Rochelle, N.Y. 10804. 
——— QNEM ia. REPOWER with a 5 or ' i SS 
a aB. usin ars Compact SILVO (SRAND NAME) TOOL CATALOG 
eM | erate pede n T Sat ct | : Thousands of 
PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 | jeep, ür, Scout. Give us : usa i 
Teaches you how to pick locks, de-code, make master keys, repair, . i " 
install, service, etc. New self-instruction lessons for every handy- Send pes on Gap kit be exciting foo 


man, homeowner, carpenter, mechanic, service ; Y, COD. Send full amount for 

r - h dware dealer, z prepa 5 men re, 

Station operator, fix-it shop, har a l phone or write today. De: 
gunsmith. 53 easy, illustrated lessons. Fu I price Pils FR 


i A only $7.95 postpaid. Satisfaction or refund ts Co. PROS 276-3442 
ANNONA "m... guaranteed. Mail order today! Hoosier, Machió? du. "Pendleton. Ore. 97801 Falls, Skil, Thor, Wen, 


Nelson-Hall Co., Dept. BZ-1 Disston, Wiss Wellsaw, 


325 W. Jackson Blvd., Chicago 60606 - LOOK AT ALL THE GREAT 1 : = 2 j 3 Dremel, Speedy Sprayers, 


sar Ch llock, Porter-Cable, 
“LIFETIME BI or THE SIXTIES | Rockwell, Helios, Gise.tidp. PA Ridgid and 
et | GUARANTEE as TE | many other Nationally Advertised brands of Tools & 


values! 


Thousands of Exciting Tool 
Values! Stanley, Millers 


HEAVY DUTY WILL. | | i222 25256: 6 Soh tas page toi cocos to 
ay. 
ARC WE LDER 


BUY! SILVO HARDWARE CO. 
| 107 Walnut St., PSD-2, Philo., Pa. 19106. 


10 DAY 
MONEY BACK 


(plus 
shipping) 


You might pay up to $4.98 
for this 12" LP Stereo record 


Now only $1 brings you these 12 all-time favorite 
hits of the '60s—performed by top pop orchestras 
and singers: 


Love Is Blue « What the World Needs Now Is Love « 
e, T. A Day in the Life of a Fool + Georgy Girl + Somewhere, 

" My Love + What Now, My Love * The Windmills of 
Only $1 gs Prepaid onako Ready To Use Your Mind * The Impossible Dream « Summer Wind 


e | Will Wait for You * | Left My Heart in San 
Every home, shop, and hobbyist needs this quality metal A y A A 
working machine Weld, Braze, Solder, cut te bal “anything Francisco « This Guy's in Love with You... 
me ollow Simple instructions to make or repair 1 i H 1 | 
items including furniture. toys. auto bodies. fenders trailers, | Why this big offer? To introduce you to the value of 
boats, farm and garden tools and equipment. Operates on 110 Reader's Digest record albums. This album is avail- 


V. 30A. for pennies—Adjustable Twin Carbon Arc Torch easily able only from the Digest—in RCA's Dynagroove® 
REGULATES HEAT FOR EACH JOB. Eliminates changing cables— qt eR In? 
replaces gas gas torches—no tanks or refills to b ii ue oduces to Stereo. No obligation; no club to join. 


YOU CAM P E BUT ki. 'T GET À en — e — — —— —— — —À e e —— E Amazing KARATE Self Defense “instructor. Now 


1 

BETTER LO LOW COST WELDER. Ne Or 500,000 Manufactur- READER'S DIGEST, Pleasantville, N.Y. 10570 in Your Own Home You Can Turn Your Fingers, 

ers of welders for over 30 years. LIFETIME. GUARANTEE. Sim- PI nd me — with trings attached — the 12" Hands Into Powerful Weapons! Relieves Tension! 
t ease send me WI no s$ Ings attacne e Within minutes in the privacy of your own home master thi 

Pow GET hoses Gute totter MM EINE. Ground | Stereo LP record, GREAT HITS OF THE '60s. | under- : | 

da p combination torch and rod holder, welding | Stand that I will be billed for only $1, plus shipping. 

manual, helmet, Free $2.00 pack "TOUCH WELD" rods for 

instant automatic arc, brazing rods. y4" carbons, solder, flux. 


secret Karate Black Belt self defense chop that can render 
a XQ lib. bully helpless, almost instantly. Noe powerful 
niusejes needed. Turns each Hngrer amd harc a pow erful 
wüa]MHis like a professional. Fast resulta cnaranteed! Karate 
Instructor enr ables vou to perfect Kar ate chop from any 


Te SS s angle, Breaking strength adjusts from 5 to 150 Iba mss you | 
PLUS EXCLUSIVE ON/OFF SAFETY FOOT SWITCH Name (please pri nt) Ne Ses ut e ria ees ee at r yir eat pein s the | 
$3.95 VALUE INCLUDED AT NO EXTRA COST : street. Se Self i defense for the _whole e family. 
ORDER TODAY ON MONEY BACK TRIAL. If net completely satis- | Address PS.271 NORTE TORDAN Gh eee 


fied, return in 10 s and we will refund purchase price. 


1 Park Avenue, New York, New York 10016 
SEND ONLY $2.00 an sie! a. 95 plus C.O.D. and delivery 


Please rush me . . . Amazing Karate self defense | 
"instructor" for only $2,898 nnstnaid on money back guar- 


charges re T A .95 for postpaid shipment in Con- City 


tinental U WELDER CO., 1810 S. FEDERAL ST, | se —_ arise if pok denknted. T ENGINE Wisi eer cker | 
Dept. R3. b Chicago, Minois 60816 State Zip | FÉ s =s boBOB BOB OE SEGS BOB om o4 Bom 5o BOW BOB dasan WOHOR EO oHoE Od BOR OR | 
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Plastics are the wave of the future—now 
you can become a part of this industry. 
start in your spare time to build your 
own future. Imagine, you can turn Ilc 
worth of raw material into a finished 
product that sells for $2.50. You become 
a Warner distributor and reap the full 
benefits of its 49 years experience in 
know-how and help. Three exciting fields 
for Immediate Profits...and any man, 
regardless of age, education or experi- 
ence can learn. Warner methods guar- 
antee your ability to succeed! 


'The Multi-Million dollar a year marking 
industry 1s now within reach of the small 
independent operator. Warner's research 
has produced a revolutionary new proc- 
ess which allows vou to enter this field. 
The Warner method and quality is equal 
to the best in the field . .. and your serv- 
ice ( the basis of any business) can assure 
you earnings up to $16.50 per hour in 
your Spare time! 


One little-known fact about the electro- 
plating industry is that there are 
5,000,000 or more new customers every 
year! Yet this segment of the metalizing 
business is only 192; of the market poten- 
tial! One small, independent operator 
( who started in his spare time, at home) 
ran his metalizing business to an annual 
volume of $1,000,000.00 within four short 
months! Don’t procrastinate... INVES- 
TIGATE! Find out for yourself how you 
can become a part of the *American 
Industry Growth picture. 


Are you worth $25,000.00 a year and do 
you want to be your own boss? 


Warner’s newest shop is a unique break- 
through in the Engraving field. It is not 
— and we repeat, NOT — direct selling. 
It is a business that knows no season... 
yet it is a business that will never be 
taken over by the giant corporations. In 
fact, they will want you as a supplier! 
Now, Warner makes it possible for you, 
the independent businessman, to cash in 
on this once-in-a-lifetime opportunity... 


ON THE GROUND FLOOR! 


Many Operators Have Shops... 


This is your opportunity to own your own business —e— 
start it in your spare time —e— the WARNER-WAY 
will even help you finance it —e— earnings can be as 
high as $36 per hour! EACH ONE OF THESE. SHOPS 
CREATES BUSINESS FOR THE OTHER. 


OUR 49TH YEAR of providing the “tools” for success in 
business for those who earnestly want to be independent 


and enterprising. Let us send you full information without 


ie th. ie Gen obligation. 

The Warner Electric Company, Dept. CS-3-AB 

j 1512 W. Jarvis Ave., Chicago, IL 60626 The WARNER ELECTRIC COMPANY, Inc. 
Please send me full information on the shop I E À | 
have checked below. | understand there is no Dept. CS-3-AB, 1512 W. Jarvis Ave. * Chicago, IL 60626 

| obligation and no salesman will call. 
|] Laminating |) Metalizing 

| | Rubber Stamps [] Engraving 

| HAME -s 

| - : : 

ce “ee BUILDING PROFITS FOR PEOPLE 

EEE AMT 
jo e is na nec gies rear DUE amit SINCE 1922 


LET YOUR MAILMAN BE YOUR BANKER! 
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queue. New cArALOG | YOU CAN OWN A 56x12" MOBILE HOME, 


Big Savings... 
quee FAMOUS MAKES! 


ACCORDIONS 


3 Balance- 
| E EX Little as 
oe, ae ]  *BZa 

, iE mw- | Month 
TRY BEFORE i 
You ‘Buy! Standard and 
EE Electronic 
|T AE GIFTS | Amplifier: 
| YEAR'SSUPPLY OF MUSIC s Many Moe| Teachers, 
e Professionals 
_— 
oF Your Old 
NOW—Popular “Button Type” Ac- 


cordions! Full line at discount prices. A c c ord ion 
| Check coupon below. | ^ 


Big discounts on RES PARAS 
Accordion Am- | Pil 
lifiers and 
everb Units. 
Finest makes— 
custom designed | 

for Accordions. 


You'll be amazed at 
how much we can 
offer you! 


OUR 25 YEARS OF EXPERIENCE 
PLUS MONEY BACK GUARANTEE 
ASSURE YOUR SATISFACTION 


World's largest Exclusive Accordion Dealer saves 
you more than you ever dreamed possible . . . on 
your fabulous new Standard or Electronic model 
accordion! Choose from the most famous Italian 
makes . . . over 40 models. BUY DIRECT . 
Importer to You , . . SAVE up to 50%. Compare 
our low prices . . . see and judge for vourself, 
Newest exclusive features! Full range of colors. 
FREE 5 DAY HOME PLAYING TRIAL . . . if 
you decide to buy you pay only pennies a day on 
E-Z Terms. 100% satisfaction assured. FREE 
Bonus Gifts for promptness . . . FREE Home 
Send ee 


Obligation. Jiet us PROVE 


HN den vou save . . ihanko to our exclusive 
Importer-to- You Plan. You pay NO teacher's or 
studio commissions. We pass all these savings on 
to you. Trade-ins welcomed. All accordions we sell 
are GUARANTEED FOR LIFE. Rush coupon now 
for big new Color Catalogs and low discount price 
list. All FREE. Write today. 


ACCORDION CORP. of AMERICA, Dept. P-21 
seas Wert i aimans, Chicaga 41, Ahaaa. 


a JA. P um 


| Accordion Corp. of America, Dept. I P-21 
5515 West Belmont, Chicago 41, Illinois 


^ nin. Send FREE Color Catalogs and Discount prices. | 
E Include special information checked, i 


a Accordion [ ] Button Type Accordions 
"Dun Amplifiers : 
| ip | Name 
| Address 
| Dur Zip 
| 13 ! City State Code - 
| wUUpUI L | have a trade-in 


— 5 ES L m nx, 
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PLUS A 75x125" LOT READY TO 
OCCUPY—ALL FOR ONLY 


FULL 


37995 nis. 


Financing Available 


| 60 x 12" & 64 x 12" Models Also Available 
Located In The Heart Of The Citrus And Lake 
Section Of Florida, On Four Lane U.S. 32 441-27. 


. Why pay rent when you can immediately move into a 


- 
-4 


_UCTS CO., Dept. 68, 1! 


brand new two bedroom Home beautifully furnished 
all in readiness to enjoy leisure Fiorida living at its 
best. Lot survey, permanent foundation with tie-downs 
& electric service pole included. Original offering 480 
units completely sold out. New addition 60% sold, In- 
vestigate before its too late! For free booklet "Mobile 
Home Living in Florida", photos and information write: 


ORANGE BLOSSOM HILLS, Dept. 433 


2148 NE. 164th Street, Miami, Florida 33162 


Keep vour 
complex- 
jon free 
of nlack $ 
li ii d s- 
look attractive 
instantly. Seientif- 
jeally desiznai 
vacuum pump gently “lifts” 
out ugly blackheads safely. Nu EN 
pinching ür si(queezing, Made iu U.53.A,— Beware of Imita- 
tions, Try 10 duys--if not delighted rerum for refund, $1.50 
plus 5c poste. & handi. for Vaceutex. BALLCO PROD- 
191 Main St., We: Westport, Conn. 0683) — 


. Easy to Build MINI BIKE — 
Easy to Build RACING KART 


Plans & instruction parts all numbered 


PLANS $2.00 EACH 


s $ MINI VEHICULES 


PLANS 
P.O. BOX 92, 
CHAZY, NEW YORK 12921 


1-N-V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you back? Universal in- 
ventions has helped inventors all over the world—Just 
like yourself—why not you? Inventions provide the magic 
spring-board to sudden riches. EMEMBER, we either 
sell your invention or pay you a cash bonus. Write for 


details. 
aa INVENTIONS, Dept. 12, Marion, Ohio 
110-120 VOLT A.C. 


-- 
m m LIGHT PLANT &0 CYCLES 

: Fanbelt driven from pick- 

up or small fas engine. 
IEEE SAWA, Srg, 
ps, freezers. 


Now  $60.00—— 
so00 Watts-— 12 volt Wee 
hicles only Now $99.50. 
mt Guaranteed. Check or 
Money Order. 


prem jit, Box 7066 P5. Amarillo, Tex. 79109 


REDUCIBLE 


TURE AGONY 


Removed (or trial * $7 
COSTS YOU NOTHING) = 
WHEN you slip into a. 
low-cost, contour-designed 
Brooks Patented Air Cush- 
ion Appliance! Your re- 
ducible rupture will be held 
in securely yet gently—or (o UE 
the trial costs you nothing! 1 This i invention 


r.n —— à —— À —À ——— = 


has made millions of sufferers happy. You | 


can enjoy heavenly comfort night and day at 
work and play—or the Appliance costs you 
NOTHING, Isn't this worth a no-risk trial by 
you? If interested, write for free facts now. 


BROOKS CO., 348-H State St, Marshall, Mich. 49068 : 


| and pouch assembly, $1.00. X TN 


CHANGE YOUR MOOD with lighting. A 
Kinetic Art Form ACTION Lamp simulates 
the attect of a warm fireplace. “Atmo- 
spheres" globe-type table lamps & hang: 
ing models—$31 to ii^ "Pagoda Lite" 
#80,141, 14" high "Combo Light" 
+80,147, 2214" high c3. 50. Write for bro- 
chure. Edmund Scientific, 380 Edscorp 
Bldg.. Barrington. N.J. 08007. 


CLEAR AS CRYSTAL. Sight-Master helps 
and protects the eyes. The skilled touch of 
the senior citizen is restored. Everyone 
can use this binocular-magnifier. To re- 
sume normal vision, lift the head slightly. 
sight-Master has no moving parts, nothing 
to wear out. Polished prismatic lenses. 
$6.95. Magna Sales Co., Dept. PS-2, 1555 
West Howard Street, Chicago, Hl. 60626. 


E » swe UP TO 999.114. 


JEEPS „typically from $5 33.0 i Trucks 
from ŠTH Al MON Cars, Auto- 
motive Pala. vota. Typewriters, 


niv 
Walkin Talkies. "ives (Hloacomes, 
Transceivers Also Camping. Sport- 
ing, Photographic’ & Flectronies Emig 
ment, Wide Variety, Condition. 100,000 
amazing hig bargains direct from Govern- 
ment Sationwide, Send $1.00 today for 
your complete sales directory and surplus 
catalog RUE I ^n Aral " Ae Order). 


PLUS SERV 
Dept. P$2 “Box 8270- BX, Holland, pom 69473 


SAVE MONEY on finest do- - 
mestic and imported  hard- 
woods . . . all dimensions. 
Over 1500 items for the home 
craftsman and woodworking 
hobbiest. Lamp parts, uphol- 
stery supplies, tile, power 
tools at discounts. 

NEW CATALOG READY 
132 pages. Full Color. Send 


POWER TOOLS 
address and 35£ to 


_ at Lowest 
Discount Prices! cover” h handling, and postage. 
riie 


CRAFTSMAN WOOD SERVICE cO., Dept. B21 
2723 SOUTH MARY STREET, CHICAGO, 


(Clothing, 


VENEERS + TOOLS 


Shop Equipment Supplies 


WRIST ROCKET 
AMERICA'S Fàt. 


HARDEST U.S. 

HITTING SLING Yo y- 
Range 225 yd. —232 fps Wi 
Matched spare rubbers 


Write: 
WRIST ROCKET « E 
P. O. BOX 21-A 
Columbus, Nebraska 68601 


»00 Post Pd. 
No C.0.D.'s 


MAGNIFYING 


READING GLASSES 


High - quality, 
plano - convex 
lenses in stylish 
smoke color 
frames magnify 
fine print, make 
it easier to do 

close, precision work. Metal or ses for long wear. 
For folks cver 40 without eye disease or astigmatism 
who simply need magnifying lenses. If not satisfied, 
return postpaid in 30 days for full refund. An out- 
standing value at $3.98. State age, sex. Add 45¢ pe 
age. NEL-KING PRODUCTS, Department PS-21 

811 Wyandotte, Kansas City, Missouri 64105, 


ze $392. 
Xr) 


ILLINOIS 60608 


4| 


Auto Engine 
Tune-up 
Complete tune-up proce- 
dures for all types of auto 
engines. Full adjustment 
data for carburetors, 
ignition, valves, etc. For 
the car owner who wants 
to do his own tune-up, as 
well as for the experi- 
enced mechanic. Fully 
illus. 416 pages. $5.95 


Circle 103 in Coupon 


Truck and 
Tractor Guide 


A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation. 
Illus. 928 pages. $6.95 


Circle 020 in Coupon 


Outboard Motor Guide 
Practical details on all phases of 
wutboard motor repair, mainte- 
nance and operation. Up-to-date. 


Illustrated. 446 pages 


Diesel Engine 
Manual 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples, operation, and 
maintenance. Covers 
starting and scavenging 
air compressors; fuel in- 
jection: valve timing; air 
starting and fuel valves, 
etc. Illus. 544 pgs. $6.95 


Circle 024 in Coupon 


Foreign Auto 
Repair Manual 
Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.95 
Circle 078 in Coupon 


$4.95 


Practical Electricity 


Complete handbook; practical, 
simplified ready reference on all 
electrical subjects. Many illustra- 
tions. 496 pages. 5.95 


SKILL-BUILDING 


Biggest $0795 


Value! 


FIX ANY CAR FAST! 
STEP-BY-STEP REPAIR GUIDE COVERS: 


Troubleshooting— unique symptoms-and- 
causes charts « Spark Plugs « Batteries « Tune- 
up » Distributors « Ignition Testing » Starters & 
Generators » Lighting «Tire Servicing « Brakes 
* Power Brakes » Front Suspension » Steering 
Systems + Wheel Alignment « Chassis, Springs 
& Shocks » Fuel Pumps « Carburetors « Cooling 
Systems « Lubricating Systems « Pistons & 
Rings « Crankshafts and Connecting Rods « 
Camshafts » Valves » Clutches « Automatic & 
Manual Transmissions « Drive Shafts & Uni- 
versal Joints + Rear Axle Assemblies—ABSO- 
LUTELY EVERYTHING YOU SHOULD KNOW TO 
FIX ANY CAR! Hundreds of illus. 736 p. $7.95 


Circle 015 in Coupon 


Mathematics for Mechanics 


A complete guide to the mastery 
of practical math. Simplified 
method makes learning fast and 
easy. Illustrated. 704 pages. $5.50 


PRACTICAL GUIDES 


Home Appliance 

Servicing 
How to test, service, and 
repair all modern gas & 
electric appliances such 
asrefrigerators, washers, 
dryers, ranges, irons, hot 
water heaters. Gives up- 
to-date methods, wiring 
diagrams, complete serv- 
icing data, Fully illus- 
trated. 608 pages. $6.95 
Circle 016 in Coupon 


Electric Library 
10 volume electrical en- 
cyclopedia. Presents 
basic principles, rules 
and applications of ap- 
plied electricity. Answers 
questions on thousands 
of electrical problems. 
Fully illustrated with 
diagrams and tables. 
5600 pages. Set $35.00 
Circle 030 in Coupon 


Blueprint Reading 


Home Si eee 
& Air Conditioning 
Complete and practical 
information on installing, 
servicing, and maintain- 

ing gas and electric re- 
frigerators and all types 
of home and auto air con- 
ditioners, water coolers, 
freezers. Many tables of 
useful data. Illustrated. 
576 pages. $6.95 
Circle 133 in Coupon 


TV-Radio Library 
Two vols. of practical and 
theoretical knowledge 
including basic electron- 
ics, basic radio receiver 
repair. Covers entire 
subject of television, 
both black & white and 
color, from theory thru 
repair. Illustrated. 960 
pages. 2-Vol. Set $10.95 


Circle 161 in Coupon 


Welders Guide 


Practical guide to theo- 
ry; operation; mainte- 
nance all types—electric, 
oxyacetylene & Thermit. 
Illus. 626 pages. $5.50 


Circle 025 in Coupon 


Circle 168 in Coupon Circle 160 in Coupon Circle 026 in Coupon 
x For mechanics & con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue- 
prints. 416 pages $5.25 


E Circle [041 in Coupon 


IT aat Gi 


Plumbers and 
Pipefitters Guides 


CARPENTERS & ; BUILDERS GUIDES Masons and 
Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1—Tools, 
Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3— Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available, 


MACHINISTS LIBRARY Builders Guides 


Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 


3 vols. of ready reference 
for plumbers, pipe & gas 
fitters, sheet metal work- 
ers. Explains all principle 


4 practical volumes for 
bricklayers, masons, 
cement workers, plas- 
terers. Includes short- 


layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $15.50 


Circle 174 


Millwrights & 
Mechanics Guide 


in Coupon 


Sheet Metal 
Pattern Layouts 


cuts and job estimating. 
2000 illus. 1488 pages. 
4-Vol. Set $14.95 


Circle 076 in Coupon 


Thousands of diagrams, charts, graphs and photos. 
1612 pages. 4-Vol. Set $16.95 


Circle 169 in Coupon 


of modern plumbing. 540. 
illustrations. 928 pages. 
3-Vol. Set $12.50 


Circle 155 in Coupon 


SEND NO MONEY—10-DAY FREE EXAMINATION! 


i 
ractical information on Modern guide toall 8 THEODORE AUDEL & CO.— Self Improvement Publishers Since 1879— 015 041 - Bg 
at installation: oper- phases d ord metal - 4300 W. 62nd Street, Indianapolis, Indiana 46268 5-021 I5» 4 
ation and maintenance work, including pattern 8 — Please mail me for 10 days’ FREE EXAMINATION the books | have circled at right. 016 045 160 g 
data forforemen & work- development. 350 lay- 8 | agree to mail $3 in 10 days for each book or set ordered, and to further mail '4 of the a 
ers. Illus. 1236 pgs. $7.95 outs. Illus. 1152p.$11,95 8 total purchase price 30 days later, with the balance plus shipping costs to be mailed 020 056 16] E 
mae cose’ & within another 30 days. If | am not completely satisfied with my Audel Guides | may | | L| 
Circle 056 in Coupon Circle 045 in Coupon : return them for refund. 024 O76 168 - 
= g [C] SAVE SHIPPING COSTS—Check here if you enclose full payment with order 025 078 169 ! 
MONEY BACK GUARANTEE (plus sales tax, if any). We pay postage charges. You have same return privilege. - 

SEND NO MONEY! We'll d Audel | 

Guides for 10-day FREE esurire mit "you de- Name 026 103 174 - 
cide to keep them, use our easy-pay pla Abso- PLEASE PRINT 030 133 H 
lute no-risk MONET-BAUB. sinh ANTEE! = Address - 
THEODORE AUDEL & CO. 8 x: C | have bought i 
a division of HOWARD W. SAMS & CO, INC, § City State Zip EE RIVA CR 

^ Indianapolis, Ind. 46248 m 
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LO Train FAST 
at Home. It's EASY Making Up 
to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a "'nat- 
ural” to make hundreds of EXTRA DOL- 
LARS A YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent. Easy, 
illustrated lessons complete with ALL 
practice equipment, personal assistance 
— PLUS professional tools and Key Ma- 
chine given you free of extra cost — en- 
able you to make $5 to $10 an hour... 


sparetime, or your own business. Hun- 


dreds we've trained are doing it. 


THIS PRO KEY 
MACHINE 


Mail coupon for 
FREE facts—no 
salesman will call. 
Accredited Member 
ya vee ny. i ai 
ouncil. Approved for = 
Veterans. tomes. E "M 
BELSAW INSTITUTE a 
111F Field Bldg., Kansas City, Mo. 64111 


| 111F Field Bldg., Kansas City, Mo. 64111 

| 05; -———c(O———— 
| Address 

| City E 


State Zip 


LUI Check here if if eligible Veteran 


beautifully at half the cost! 
New booklet tells “how to" 
with PLEXIGLAS acrylic sheet 


Our new colorful booklet shows how you 
can make transparent "see-through" fur- 
nishings with tough Plexiglas—at about 
V2 the cost of buying them ready-made— 
40 projects including lamps, cubes, wine 
rack, tables, kitchen accessories—I|lus- 
trated, easy to follow instructions. 

Also use Plexiglas to replace broken glass 
—its the first plastic approved under 
new state safety window laws. 


Send 25c for postage and handling to: 
Rohm and Haas Company, Box 9730G 
Philadelphia, Pa. 19105 
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GOVT. SURPLUS i; SA 


HYDRAULIC POWER PACK 
Pevelops up to H,0230 PAI. Has own 
ipf iaria Aat Lead wate 12 eu. in. 
Fija Hail « arated. Tüsplacenient 02 

per stroke, by" slandard pipe oes. 
Self-cmteined valve for pressure 
rm apes ar chased. NEW surplus. 14 

W: Shp. wi, 7 Mis. $18.95 
ti piro 


boi - 

^ D. C. JET GENERATOR | pue Wy 
fh zi] ma ADO nmp AT A 
at a0 v 
(QUSS (COM) amps intermiltent duty, Exec. are 
- i welder, Can use as is with no internal 

rewiring Complete with ering dia- 

gram. 16574 L x T" dia. (Govt, overhauled comi. GOVT COST 
e464. Shp. wt GH lba. $90.80 (Sik. 817 


SCAVENGE „PUMP Miniature pump un 
a Ak” H. Positive as 
| kia g mins n p dm p. 2T V.D.C 
, 1 d motor, ae oe eui Y: "AP baion- -proof. 
Pumps up te 1855 6 FAI. Sel-primine. 
Exc. for transfer Tu fas, 7 diesel fuel, crankrase 


nil, ete. Pump ports * tube, ZH wi. 5] ‘overhauled 
comdition. Approx. T COST $231. Now $14. $5 (Stk. #2026) 


NEW! BIG 1971 CATALOG 


Sem doc for namunmxing catalog with IHH = of 
leans in hyedrauliecs: vlertrical, marine, muli- 
TmHAive enm, eic. TH day ;gusrmniec,. Order frum | 
me. AI re AT Culver City. rta depresii 
for COD nl, Bib] Dt ees tax. Inebhabe 


zi. 
Satislying customers world-wide since 1945. 


AIRBORNE SALES CO, Dept. Ps271 


8501 Steller Dr., P.O. Box 2727, Culver City, Calif. 90230 


ATTENTION SKIERS! 
Build and let the “SKI PROP” 


push you for your winter fun. 


Fun to assemble. Fun to “fly” 
with 45 Ibs. of thrust on your 


mph. Get your com- 
plete easy to follow 
plans, instructions, 
materials list, photos 
and supply sources. 
Send $5.00. Complete 
kit available. ($5.00 re- 
fundable on first order 
of one 
f complete 
= kit.) All orders 
tilled by return 
mail. Use it also 
with a SKIBOB! 


WRITE TODAY TO DEPT. PS 3 


AIR KINETICS, Box 1665, Orange, Calif. 92667 


guum 


BUILD A 
DUNE BUGGY!, 


Easy to follow plansg 
complete with actual 
photographs and pat- 


we ` j = : 
- = ud d With discount! coupon = 
" money back guaramtbes J 
i Narn 9 Wellew 1 1 


Mirror mal- 
ished imparted 
sgiainiess sier] 
hlade boned tò 58 
razors ciee, Ruggeril. 
Opens easily, Locks imiy 
position. Blinde w it not eluse 
when in use, Press buttan 
in handle to close, Safety finger 
günrd, Sore-erip handle, Balanced 
fnr target. throwine. "n braken 


Aun within 10 years we will replace at no 

P charge! Use 30 da Moner back |f nor 

e" plenzed, Special ic sale, RF RICE JH 
a 1.00 & recelve 2 mv Add 49e 


| af es. 4 pos 
pilin. Remit TOTAL $2.48 for 2 knives. 
Midwcat Knife C.: E &R. 
Chiengo. EI. Anim. Est. 19395. 


ORDER Sr Western Ave., 


Thep. Dub. 


*Sta-Trim" 


WAIST BELT!!! 


SS Designed for the person desiring a trimmer 
willing apprarance , =- Rugeediy con. 
abruecred mon-porus helt covers the entire 
widget area, nnd cmuses if to perspire with 
the slightest exerthon, Exercise program 
nid i(nsrrmetions included, Semi walst size 
nid BYR $n: 


"STA-TRIM," Suite 1204-PS-2 


Buy auto air conditioning NOW? 
| > You're kidding! 


When you can save $200 or more?~, 
Why not? 
Write COMFY-KIT,Box 8585, Dallas, Texas 


G,E. Hat 
iinuous. duis DE, mee um "to Ea 


28 E. Jackson Blvd., Chicago, Ill. 60504 


Shoppers' 


FOR RECREATIONAL VEHICLES. Macerator 
pump is ideal for tank problems. Grinds 
to 14”. Can be pumped through garden 
hose discharge. Self-priming. Can be 
mounted in convenient location. Empties 
in 2 minutes—30 gallon tank in 5 minutes. 
Lightweight, corrosion resistant. Easy to 
operate. 49. 95. PD Sales, Dept. PS-2, 
8501 Steller Drive, P. O. Box 2727. Culver 
City, Calif. 90203. 


BURGLAR ALARM. Photo-Electronic bur- 
glar alarm is just one of the Professional 
Alarm Systems for the home, business in- 
stitutions and vehicles offered in 1971 
catalog. Included are ready-to-install sys- 
tems, hardware, components, detailed in- 
structions. Money saving tips. Send $1. 
Alarm Components Distributors, Dept. 
PS.2,. 33 New Haven Ave., Milford, Conn. 
06460. $1 refunded with first order. 


MAN-SIZE TRACTOR | 
does tough jobs faster 


More pull-power, more tool-power with 

14 hp and all-gear drive (no belts, no 
;* fluid power loss). Bigger frame, bigger 
uo wheels, more weight and traction. 20 
big attachment3—32" tiller, 48^ snow 
^ blow, 48" and 60" mowers, loader, 
OM . dozer, plow, harrow, seeder, etc. 
More for your money. Write for 


* ! free catalog. 
Au CONOMY 
t a TRACTOR 
rA o 1005 A-2 Anoka Avenue 
ae Waukesha, Wis. 53186 


BIG PROFITS | 
FOR YOU! 


In your own * 
Spare - Time 
Printing 
Business! 


Since 1872 thousands from high school to re- 
tirement ages have made important extra 
money with Kelsey hand presses, supplies, 
paper and how-to-do-it printing and business 
management help. Have your own printing 
business and your present job too. Send 25F 
(credited against first order) for big catalog 
and details, ACT NOW! KELSEY Presses 
Dept. 71-F, Meriden, Conn. 06450 


MAIL THIS 
COUPON TODAY 


Kelsey Presses Dept. 71.F 
Meriden, Conn. 06450 


| enclose De-send big catalog and free samples. 
Name ————————— — 
Address | 


City — a State, — 1 1 Zip. 


I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I! Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


ike to give this to 
my fellow men... 


while I am still able to help! 


] was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth | knew the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now— read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation. free. If vou are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask vou for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in vour 
neighborhood. You will weigh and analvze 
the whole proposition. Then, and then onlv, 
if vou decide to take the next step. I'll 
allow you to invest $15.00. And even then, 
if you decide that vour fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write vou a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, vou make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If vou have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send vou will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-AB 
CHICAGO, ILLINOIS 60626 
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LAFAYETTE 


e Stereo Hi-Fi 


| @ Tape Recorders e Test Equipment e 

| e TV and Radio Tubes and Parts e Cameras 

e Auto Accessories e Musical Instruments 
e Tools e Books 


LAFAYETTE Radio ELECTRONICS 
Dept. 13021, P.O. Box 10 
Syosset, L. I., N. Y. 11791 


Send me the FREE 1971 Lafayette 


| L 
l Golden Jubilee Catalog 13021 1! 
I | 
7 ——————— BÀ; i 
LI [| 
I LI 
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FLY YOUR 
OWN 

SCORPION 
HELICOPTER $ 


Everyman's 
Whirlybird 


You can own a 
Scorpion now — 


the price is what 
| you've been wait- 


ing for and your 
garage is the 
perfect place to keep it. 


| - Full color introductory pack- 
Send $5 NOW age includes details o the 


RotorWay program, and thorough descriptions of 
all Scorpion features and specifications, flight | 
and licensing information, exploded views, de- | | 
tailed airframe layout, and your Hover Lover 
identification card. 


Lanna: | A 
[ROTORWAY. INC. 
| | Dept. E/14805 S. Interstate 10 i 
| Tempe, Arizona 85281 | 
| (Name — E 
| Address . | 
City Ua. a -— Žip — Í | 7 
p. o o RR e a D — —À,.]———————À —— 2 EA 
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Super Bronc 
| Check these leadership features carefully! 7 h.p., 
1971 Golden 4-cycle engine plus automatic load-sensing torque 
| sanm assures all-terrain, pierre Dertor- 
= | mance. Big 21x12x8 super-trac flotation rear tire 
Jubilee Catalog puts the power to work on sand, snow, slope. 
» ; Shock mounted 18x8,50x8 front tire provides easy 
Your 1st Guide To Everything in Electronics handling and ride. 2-man cushion seat on heavy- 
uA duty shocks and 2 prs of folding foot pegs. Many 

E accessories. Kits fr 
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Pages a HEALD, Inc. Benton Harbor, Mich. 49022 
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OUTSTANDING FEATU 
INSTRUMENTS AND OTHERS SELLING 
FOR UP TO $200.00 


Build 
The BIG ONE 
For BIG FUN 


NEW VT-7 


om $169.95. VT-7 kit, $269.95. 
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RES FOUND IN OUR 
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FIVE SILICON PLANAR TRANSISTORS 

PRINTED CIRCUIT BOARD construction throughout. 
FIVE-INCH DIAMETER SEARCH HEAD inciuded with each unit 
for general purpose use. Three and ten-inch diameter Seach 
Heads may be P'itthased with unit or added later. 

THREE COARSE TUNERS and switch in each unit for maximum 
sensitivity and minimum drift when using. 

SEPARATE THUMBWHEEL CONTROLS for fine tuning and vol- 
DYNAM ie 2 Va I NCH, Toi HM SP i 

! ra " HM SPEAKER, internal and plug-in 
earphone included in each unit. diss 


with single lock nut to set best length for user's height, ad- 

justable from sixteen to thirty inches. 

a med rd WIRED inot a kit and no radio necessary for 

NINE-VOLT BATTERY, Everead 

with each unit. pied y 216 or equivalent, included 
L D high impact molded case and Search 

Heads balanced for long use without tiring. 

WEIGHT LESS THAM 2 POUNDS. 


OPERATING PRINCIPLES 


Operates by comparing the frequencies of two colpitts 

oscillators and amplifying the audio frequency which is 

the sum of the difference. The fixed oscillator is con- 

trolled by the thumbwheel tuner. The variable oscillator 

changes its inductance when the Search Head is brought 

into close proximity of any metal. This difference when . 
amplified is heard in the earphone or speaker, as an 

audio signal tone. 


$14.95 TREASURE HUNTER'S BAG 


Carries your metal detector, search heads, battery, earphone, 
maps, books and magazines, An ebony black Unilite case, 
braced with handsome aluminum closures. Smooth "slide 
action'' nickle plated locks and two keys, secures your equip- 
ment in a fitted charcoal grey foam and protects it from the 
roughest handling. The interior lid contains a wide folio 
pocket. Included is a BIG 196-page book, “Lost Treasures 
And How To Find Them", describing hundreds of famous 
treasure caches in almost every state, with suggestions on 
how to get started. (See terms below.) 


AFTER 60 DAYS | WILL RETURN THE INSTRUMENT AND MY MONEY WILL BE 


REFUNDED. THE ATTACHE CASE AND BOOK WILL BE MINE TO KEEP CHECK ONE TO CHARGE O American Express 


oO 3" SEARCH HEAD .......... 
O Send 10" SEARCH HEAD ................ 
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1971 MODELS 


GUARANTEED FOR 60 DAYS 
TO EQUAL $200.00 DETECTORS OR YOUR MONEY BACK 


NEW PATENTED DESIGN DETECTS BURIED GOLD, SILVER 
“= COINS, JEWELRY INDIAN ARTIFACTS AND 
Tu Civit WAR SOUVENIRS JT. ' D, 


F AM ORDERING A DETECTOR AND 2 EXTRA SEARCH HEADS, SEND MY TREASURE HOUSE 


FREE TREASURE HUNTERS COMPLETE BAG. IF | AM NOT SATISFIED 


BEAUTIFUL ($ 
CLOCKS jh 


NOW AT BIG SAVINGS! 


build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmother—plus informa- 
tlon-packed catalog of movements, dials, 
parts & kits to build these & 16 other fina 
clocks. All 3 plans— 52.50. Catalog alone— 


Dept. PS, Osterville, Mass. 02655 


= Stet TM 


a 
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ks. | =< - 
= DEALER INQUIRIES INVITED 


= NOW AVAILABLE 
WITH 3 
SEARCH HEADS 


3" SEARCH HEAD $8.95 

POST PAID 
DEPTH RANGE MIN. 0" MAX. 9" 
Exceptionally sensitive to small nuggets, 
coins and rings, even when buried on edge. 
Useful for searching walls of old home- 
steads and crevices where larger heads 
cannot enter. 


5” SEARCH HEAD wirn Sevecror 
DEPTH RANGE MIN. 1" MAX. 24" 

Will detect large coins, watches, lighters 
and pens. Best general purpose head for 


beach combing, searching old farm fields 
and circus lots. 


10" SEARCH HEAD $10.95 


POST PAID 
DEPTH RANGE MIN. 4" MAX. 60" 

Best sensitivity on large objects, buried 
deep; like chests, tools, jars of coins, bars 
or veins of gold, silver and other precious 
metals. Can also be used to search large 
areas quickly. 


a 
Ju 
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TREASURE HOUSE 
A Division of SOLIDTRONICS MFG. CORP 
DEPT. Palm, Tennent, N. J, 07763 © 1870 
TO ORDER; Send check, cash or money order. In 
N. J. add 5% state tax. $2.00 deposit for C.O.D. To 
order on charge card send no money but fill in cou- 
pon with charge card and number. 


Send just $i for plans & instructions to 


25€. 
MASON & SULLIVAN COMPANY 


oz | FIND BURIED TREASURE 


-—— — C a GR a ee ee ee ee ee ee 

i 

A Division of SOLIDTRONICS MFG. CORP. | 

DEPT. paiB, Tennent, N.J. 07763 & 1970 : 

C] Master Charge —  () Carte Blanche — ! 

ue pd g.ss O BankAmericard O Diners 
. 10.5 Charge No. oe 

FEN E 29.98 MOM! iirinn ff 
iy aie pan T I NETS AED EO S ue I 
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PLAY THE HARMONICA in 5 minutes or 
your money back. This professional style 
harmonica has solid brass plates and in- 
dividually tuned bronze reeds, with heavy 
nickelplated covers. Complete with simple 
instructions. Plus 200 songs (words & 
music) -+ 50 extra songs for 2 & 3 part 
harmonizing. All for only $4.98 postpaid. 
Ed Sale, Studio PS-2, Avon by the Sea, 
N.J. 07717. 


PORTABLE DOOR LOCK withstands 2,000 
lbs. force. Effective portable 2 oz. door 
lock protects you against intruders at 
home or away at motels. Two small flat 
pieces of fine steel fitted together make 
this powerful lock. Attaches without tools 
in one minute, removes in seconds. Far 
safer than chain-type locks! $2.95 for one. 
$4.95—two. PORTALOCK, 645 Neil Avenue, 
PS:901, Columbus, Ohio 43215. 


HEARING AIDS © 


Huge savings on tiny, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran- 
tee. Order direct and save. 
Write today for free catalog and confidential. booklet. 
, PRESTIGE, Dept. D-35 D-35 Box 10947, Houston, Tex. 77018. 


Psychedelic. Fluorescent Effects 


See in Dark! ONLY $1.95 
5) Black Light(invisible ultra violet ray bulb) Makes 
many objects, posters, paints, make-up, min- 
erals, etc. fluoresce in dark in brilliant, fire- 


like colors. Create psychedelic "turned on" 
and supernatural effects. Many practical and 
scientific uses 40 watt, PPO volt, long lasting bulb fits any 
socket. For greater effects get two or more, 


C] 4356, Black Light Bulbs, 2 or more $1.50 each ........ | 
Jahnson Smith Co., Dept. 112, 16535 E. Warren, Detroit, Mich. 48224 


HELIUM GAS & BALLOON SET 
Metal helium gas cylinder ; 

with 25 balloons. Cyli M o 
par y holds 2i liters of hel. 


More than enough t 
infliate ag 25 E bal- 


lgenter rre alr bat batloons. 
For dramatic home fun, 
puribes. celeritas, srul 
Noor advertising effects ns 
well as many selenec ex. iR 
wrimenis, Make Aying limps and airships. 
lolium is the world-famous rare fas. Complete. 
ly safe. Sel Ineluides metal cylinder of gas with 
valve release, 25 halloons and (instructions. 


th Co. 
1653 5 E. Warren, Detroit, Mi, 48224 


BiG NEW CATALOG OF 


NOVELTIES 


TRICKS * JOKES 


Send for world famous eatalog of novelties, iive BI 


animals, scientific supplies, hobbies. 
&, makers, planea & boats. looma, magie tricks, iq 
h joke articles, nnusual seeds, gadget time: 

Savers, 


fun- 


2: camera. optical goods, projectorg, 

- movies. luc ky jewelry. religious novelties, i 

disrulaca, iusical instruments, stamps. colne, puzzles, 

fortune tellers, radios, aulo & hike acerssories, telescopes, i 
maenihcr&, compasses, banks., smokers" gaderis, artists 

Li supplies, printing sels, engines, motors, shorkers, knives, 
le So ge sports, books, games, plants, cete. Send postcard 

aad, So lelter needed! 
CHECK Bt "ES—! wawi FREE catalog. My 
HERE => |_| Name & Address Attached or on Envelop 
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Foley Manufacturing Co., 219-1 Foley Bldg. 
Minneapolis, Minnesota 55418 


Send Free Booklet on O Saw Sharpening Business 


Name 


Address 


City 


'Turn your spare hours in the 
evening or weekends into 
extra dollars, this proven 
practical way—start your 
own money-making sharp- 
ening business— No selling 

or canvassing— No experi- 
ence required. You can do it 
automatically with Foley Saw 
Filer or Lawn Mower Sharpener. 


manis just like yourself, all over the 

United States are making extra cash— 
$20 to $30 a week—right now in their 
spare time. “My sparetime saw filing busi- 
ness has made me LIS these first ten 
months," says R. Chapman. Many 
start part-time, fad i it so profitable that 
they build year-round service business. 
You can, too, simply by following easy 
Foley plan. 


Here' 8 the toy Noi Dick ind Jo Man Koester 
after being in business less than a year. "We 
have acquired another Foley Saw Filer and for 
the past two months we have been in full-time 
operation. As we live in a small town of 150 
population in farm area we use our truck to 
pick up saws in five nearby towns. With a 
family to support and plans for building to 
our house we had to pick up a business fast 
and already sharpen an average of 15-20 
saws a day. Business for the future looks even 
beiter as good machine filing is our best 
advertising." 


AIL" A j 


Every neighbor 
with a lawn needs 
his lawn mower 
at least. 
once a year. No 
experience is 
needed to start — a. 
anyone can op- " i 
erate and turn 3 
out professional 
jobs. All opera- 
Lions are handled 
quickly, easily 
and accurately. 


O Lawn Mower Sharpening 


State Zipcode 
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| = oz | AMERICAN MACHINE & TOOL CO., Dept. PS21, Royersford, Pa. 19468 : 
| Please send me the units checked. ^mm in full enclosed $ or $3 de- | AS MUCH 
i posit each item enclosed, balance C.0.D. — | MUST BE FULLY SATISFIED OR — Mila] AS 
WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked P 


| | | O 8" Power Saw at $19.95 [1 Jointer Planer at $24.95 n 
O Standard Rip Fence at $3.50 O Wood Shaper Kit at $19.95 0 
| & C) Long Rip Fence at $4.50 - C] 6" Swing Lathe at $14.95 0 
O Precision Ball Bearing Spindle at $5.00 (112 Swing Lathe at $29.95 | - 
-— O Belt Sander at $14.95 C) Face Plate $2.50 (either lathe) Wi id 


CJ Disc Sander attach. at $7.95 LJ Turning Chisels at $4.95 


—. | adi P O Mitre Gauge for sander at $1.95 (either lathe) 
i THi O Drill Press at $34.95 — O Lathe Speed Changers at $14.95 MP | A FE. 
| G.E. Motor O $19.90 (with other item) O $24.85 (purchased separately) QU A ii Y Ti 
| | NAME Aac————mÀ — | Si 
NEE SE POWER TOOLS 
AN e OT ee ee Ena Lindon 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 


v nur argon POWER SAW 


Converts easi $75 BENCH SAW as i 
SHY to equaj W as is. 
mitres, Cabinet units! Crossen poor 


makes coves and moulding ee dadoes, 


own factories shipped direct... save store profits. 
ENDORSED BY AMERICA'S 7 QF tos factory. we 25 
UNCONDITIONAL TOP MAGAZINES . . . Here Ibs. Incl. completely as. | 


MONEY is what the editors say: steel 8” saw w sembled cast iron and 


| 10-DA BACK "A good bit of sound rou 
GU AR ANTEE , —imaginative—engi- 2 guard, less blade RIP FENCE d sir 
You must be fully satis Sci ta FEN PRECISI eegne alignment, $3.50 add'l 
VEU science; “(saw) boas PRECISION BALL BEARING spiNDie 7,11 
days, freight collect many ea ures OF DIG- reial Service, $5 00 add'l for Com. 
Money promptly ger brothers." Popular SAW BLADE ! A 
PUPPI Mechanics; “Amazingly | ILTS . . . TABLE STAYS LEVEL 


versatile." Workbench; 
| "Highly substantial con- 
struction, sturdy enough for production line use." 
Industrial Woodworking. And Workbench awarded 

| these tools their coveted "Work Tested" Seal. 


in full 


i i 1 | ! = nin la removes to take = = 
OVER A MILLION USERS confirm their precision Bauge assembly, Gro, e dadoe heads Cutters or Saw 
v | i , 5" dsi . Grou : ers, etc : , Inse 
| versatility and rugged performance. ged available at factory nae ee ed steel base. aat incl ; Accurate mitre 
*10-YEAR FULL SERVICE GUARANTEE, Any part š - Size (for bench saw) $3.50. larger i ‘a desired for easier One ‘i Acces. 
or parts of an ower tool** which may become | bins | ce j ; alignm 
Bonis " any das within ten years itas | REE CABINET BASE | or cabinet base, as ill'd.) $4.50. si 


chase date will be repaired or replaced by factory without 
cost to purchaser. Your only cost: for postage. 
**Except motors and motorized power tools, to which the 


a | ' 
same terms for a one year guarantee will apply. work surface, 33” hej veie se your AMCO saw f tti you'll need are a sheet of 


[4 


INTHE — $7» e swine 
Optional faceplate for turning bowls, i B fob. factory 
trays, lamp bases, rosettes, etc. $2.50. 31 49 wt. 14 Ibs. 
Set of 3 high speed turning chisels, $4.95 call » 
WORK UNITS ... with same precision and speed. 
e uet M C Sturdy cast iron with tubular steel bed. Ball 
thrust cup center, spur center, T-rest assembly, lever action tail 
stock, 2-speed pulley. Fits any motor. 
10-YEAR FULL SERVICE GUARANTEE* 


32” RADIAL 


DRILL PRESS 


TEE” DOES WORK | 
OF $75 UNITS. | 


| Comparable in speed, precision and durability to units 299 i 
selling for $75.00 and more. Full 36” between centers. For Shipping Wr ibe 
wood and plastics. Special tubular steel bed rails with Faceplate (optional) for 
dual point suspension increase accuracy, ease of opera- turning bowls, lamp | 
tion, virtually eliminate vibration. Precision ball thrust bases, etc. $2.50 

cup center. Large graduated T-rest. Screw action tail Set of 3 high speed 
stock. 3-Speed pulley for different work diameters. turning chisels: $4.95 
10-YEAR FULL SERVICE GUARANTEE” additional 


DOES THE WORK OF $90 UNITS 
is . and much more. industrial 
quality precision unit with all | 
standard features, m 


Mitre gauge: 
$1.95 add'l. 


PRECISION 


4" x 36" BED 


= 


FULL 27" ih | | t a , any ex. 
SANDER LONG, 4%” JOINTER PISNER — boas alge ses, lowers. 


Set to any angle for on-or-off 


table drillin 
| drilling. E, even horizontal 


f.o.b. factory Wt. 15 Ibs. e i. 
In Disc Sander attachment incl. disc 

$1 495 b 3 - sva cast table (tilts 0-459): 

Hg "n. ; 

DOES WORK OF $50 SANDERS . .. The world's most 

talented belt sander. Heavy cast sander incl. 4” x il 

sanding belt, V-pulley drive, multi-purpose drive spin- 

die. Changes from horizontal to vertical sanding in secs. 


r larger motor. , 
— AP MO YEAR FULL SERVICE GUARANTEE* 


$2495 


f.o.b. factory. Wt: 19 Ibs. P 10056 precision ground 
Complete as shown. im cast iron and steel. 
DOES THE WORK OF $60 UNITS . . . Professional power planing 
de d = | gpa ore more — br arn 
els for windows, j, drawers, square tapered | just- 
able precision ground cast iron tables. Patent-pending des holds 
knife to table clearances at any depth. Rabbett depth 34”. Fence 


| ' adjustable 0°-50°. Hardened, ground hi-speed steel knives. Dual 
IGH | KIT sutter guards. Balanced cu 
SPEED WOOD SHAPER or Bear YEAR FULL SERVICE “GUARANTEE: 


' {.0.b. factory. Wt. 15 Ibs. — Àt 
$1995 Compl. less wood parts, motor. © 


Optional hold-down assembly $2.75 add'l. 


ATHE SPEED CHANGER 


DOES WORK OF $100 UNITS... Makes beads, Mus Ke wo $1495 metals turning lathe" Moi 
i tongue-and-groovi Jr — i useful for 8* swing ot 
coves, moldings, tong sed-for-life FI lathes where Bites Pali d 


ssembly plans. Has sealed grea ! 
Esca RIN GTa TEE her as 

h, accur. ts at high speec. . OF | ra 
— oe. PO YEAR FULL SERVICE GUARANTEE 


f.0.b. factory are usually required for turn- 


s from 350 RPM to TO-YEAR FULL SERVICE GUARANTEE* 


motor 8000 RPM iro 
& lathe motors. "UB RPM 


nm NE 7 DEVELOPING $4490 F.0.B. FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
BRAND NEW e MOTOR FULL 1 HP... 19 FACTORY PURCHASED SEPARATELY, $24.85 


Ike | PAPI AR goin =e ———————— 


R200 Heathkit Winter Projects 
youll enjoy for years to come 


NEW Heathkit GR-371 Solid-State 
Ultra-Rectangular 25" Color TV...only $579.95* 


More convenience and performance features than any set at any 
price. Exclusive 315 sq. in. MTX-5 square-corner matrix picture 
tube ... 25" diagonal measurement . . . the largest picture in the in- 
dustry with brighter picture, better contrast, more natural colors. 
Modular plug-in circuit board construction for easy assembly and 
service. Solid-state VHF & UHF tuners for greatest sensitivity; 
3-stage IF for higher gain. AFT, standard. VHF power tuning, stand- 
ard. ‘‘Instant-On” circuitry; automatic color control; adjustable noise 
limiting. Plus exclusive Heath self-servicing for total owner service 
capability. Also available: new solid-state 23" & 20" solid-state color 
TV's...and a 14" portable solid-state color TV. Kit GR-371, 125 Ibs. 


NEW Heathkit "Legato" 
25-Pedal Theater Organ... just $1,495* 


The world's most versatile musical instrument designed by Thomas 
organ craftsmen—exclusively for Heath...here today in money-saving, 
easy to assemble kit form. All solid-state. Features 15 manual voices, 
4 pedal voices...any or all at the flip of a tab. 25-note heel & toe pedal 
board, range 16’ & 8’ CO to C3. Color-Glo® key lights show you correct 
notes and chords. Unique Color-Glo and comprehensive organ course 
included will have you playing professional-sounding songs in min- 
utes. Two 44-note keyboards; accompaniment range 8'...F1 to C5. 
Solo manual 16’, 8’, 4’, 2’...F1 to C7. 200 watts peak power from two 
separate solid-state amplifiers...one for the unique 2-speed rotating 
Leslie speaker plus one for the two 12” speakers in the main system. 
Unique tape recorder/playback jack on amplifier. Band Box & Play- 
mate accessories available. Put a universe of sound at your fingertips 
..order your TO-101 now. 299 Ibs. 


NEW AR-29 100-watt Stereo Receiver...only $299.95* 


The world's finest medium-power stereo receiver. 100 watts IHF out- 
put @ 8 ohms; less than 0.25% harmonic & IM distortion. Pre- 
assembled & aligned FM tuner has 1.8 „V sensitivity; advanced L-C 
filter delivers over 70 dB selectivity, eliminates IF alignment. All solid- 
state. Modular plug-in circuit board design for easy assembly & 
service. Separate FM Stereo Tuner and Stereo Amplifier kits from the 
AR-29 are also available. Put the sound of music in your home... 
order your AR-29 now, 33 Ibs. 


Heathkit Solid-State The Amazing Heathkit Heathkit Solid-State 
Metal Locator...$69.95*  'Boonie-Bike"...$199.95* Fish Spotter... $89.95* 


Detects down to 6'. Induction 
balance circuitry signals thru 
built-in speaker only when 
metal is detected. Portable, 
battery operation. Headphone 
jack; meter. Kit GD-48, 4 Ibs. 


Giant 18 x 8.50 rear tire Le awe Spots fish, vegetation, under- 
: water terrain to 200 ft. Portable. 
uw Waterproof, floating case. 


» gives positive traction in 
h mud, sand, gravel, snow 
..Qgoes where other 
AT bikes can't. 2-speed. 

*—  5-HP 4-cycle engine. Up to 
30 mph. Kit GT-18, 140 Ibs. 


Noise Rejection eliminates 
ignition noise. Portable 
transducer incl. Kit MI-29, 
9 Ibs. 


HEATH COMPANY, Dept. 16-2 
Benton Harbor, Michigan 49022 a Schlumberger company 


O Enclosed is $ Pus shipping. 


NEW 
FREE 1971 CATALOG! 


Now with more kits, more 


color. Fully describes these Please send model (s) > 

along with over 300 kits for O Please send FREE Heathkit Catalog. O Please send Credit Application. 
tronic organs, guitar ampli- Name 

iers, amateur radio, marine, 

educational, CB, home & Address .. - - pama 
hobby. Mail coupon or write City State Zip 


| 
| 
l 
| 
| 
stereo/hi-fi, color TV, elec- | 
| 
| 
| 
| 


Heath Company, Benton Har- 


bor, Michigan 49022. *Mail order prices; F.0.B. factory. Prices & specifications subject to change without notice. n 
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LEARN ABOUT FLYING 
A BENSEN OF YOUR OWN 


EASY TO BUILD — LOWEST COST, MOST FUN | 


& ot m 
ilz: 


TAKE THIS EASY FIRST STEP NOW: Get our color- 
ful INFO PACKET (for Copter $5, Glider $3) with 
Design Information/ Flight Characteristics; 3-View 
Drawings; in-flight photo; Construction Hints; 
6-page "Bensen Bulletin" with numerous pic- 
tures plus descriptions of Plans, Kits, Engines, 
and flyers’ comments . . . and a Certificate for 
$5 (or $3) toward the purchase of Construction 
Plans with Flying Instructions. Read how others 
enjoy their personal Gyros. Pilot ages range from 
teens to over 60, novices and pros. Even if you 


OR NAME 
s; ADDRESS 


RESTORE. 


LET Constantine's picture-packed 
i Catalog-Manual help you build new 
furniture — refinish, restore beat-up 
B cabinets, chests, tables, chairs, etc. 
See everything you need for easier, 
Ü better woodworking. All materials plus 


c arr iere 


plans, instructions. 60 glamorous s 
| woods in full color. Fabulous glue that ler 

needs no clamps. Period and modern - mr à ü 
vmm hardware, cane, lamp parts! | 
| Colonial clock kits. Upholstery. Etc! 2,000 Products g 

E EILEEN dba not in at or for Craftsmen 

mail elsewhere. Unsurpassed values! : 

B Est. 1812. Send 25¢ for big new Woods, Veneers Bi 


Finishes, Tools 
Whittle Animals 
Books & Plans fj 
Chair Cane Kit 


y Catalog-Manual. Going fast! 


Mail ad with 25€ for Catalog 
plus Free "101 Project Ideas" 


ll onsrANTINE 2053 Eastchester Rd., Bronx N.Y. 10461 4 
Dept.B.6 B 
oan — ————— a a ——— di 
Address .--------- itn i ii ——— B 
ERUNT EET em a ame Na ee A Zip ua uum 


- ——À — — HÉ E R T 


New Table Top Invention Puts You In. p 


Home Operators now make 
516.50 AN HOUR in Busi- 
ness once monopolized 
a few big companies 
Special rubber stamps bring high 
priceg—cost only pennies to make 
on new, low-cost table top machine. 
Take 27 centa worth of material, Hs 
make prier stamps, the kind businesses 
and offices now buy by the dozen at $2.75 each. Maxe up to 
£16.50an hour. Start in spare time in your own home. Run 
machine on kitchen table anie ordinary electrical outlet. : 
Make any kind of stamp. We'll send you free information | 
without obligation about this established, highly profitable | 
business. We'll even finance your For free ' 
information send name address today on a postcard to: | 


Rubber Stamp Div., 1512Jorvis Dept: R-3-AB, Chiraag. [I 60626 


i 


MAKE SMALL PRECISION PARTS ON UNIMAT 


a | 


THE COMPLETE MINIATURE MACHINE SHOP 


Make the parts you need—when you need them—at practically no cost. For models, guns, 
tools, cameras, inventions—on amazing UNIMAT—the world's most versatile miniature 
machine tool. Even a beginner can use it like a pro! 
5-in-1 UNIMAT converts in seconds from precision lathe (3" swing, 7” 
qi centers) to vertical mill, drill press, grinder & polisher! Small as a 
-~ S LY typewriter, versatile as a whole shop of 
| machines. Over 90,000 in use ip precision labs & 
shops the world over. Write for free folder 
or send $1 for 40-page “Miniature Machining 
A Techniques" handbook. 
A mM = Also 
available 
in 


Canada. 


i 
i 
1 


"e 
last d$ lon 


replace it FREE 


.. Exclusive! 
Big Choice of Audio Items... 

Factory-Direct Savings! = : 
Allied T ! Tee De MM 
“Hed TD-1099. 3-Head Stereo Tape Deck. One. 

piece head makes tape threading a snap. Walnut- 


grain case. $179.95 
Realistic STA-120. w 


ereo Receiver, 140 Watts. 


IX TE TET. 
saberes receiver 
we'll ower design? 


Ideband AM, FET- FM 
With case, $269.95 


ee EEEE aee ione onm 
S. 


— in one book ! | 
m E w P 5 
Bec 
KENWOOD 


fA9J \\ Dr 
eee p 


MOTOROLA 


on af famous brands 


-—— 7^. 


- FISHER; 


ne jA 
poA RA CS oe 


|| 
F 
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1971 Allied Radio Shack Catalog 


Thousands of electronic values! 


DIVISION OF M nov CORP 


Allied Radio and Radio Shack have joined Mail Coupon To Address Below...or bring to 
forces to form the largest electronics dis- Allied Radio Shack store for new 1971 catalog! 
tributing company in the world! This new aren RADIO SHACK, 100 N. Western Avenue 637 
460-page catalog offers you famous-name | Chicago, Illinois 60680 

brands, exclusive new products you'll find | 


Yes! | want your big new 1971 catalog. | enclose $1 for 
mailing and handling (refundable with my first purchase of 
nowhere else and prices that only our | 


$1 or more). 


. 
| 
| 
| 
| 
| 


combined buying power makes possible! | jame__ | ! : 
First Middle Last 
E, " s | ADDRESS 
| World's Largest! Over 800 stores in 48 | Street or Route and Box No. | 
CITY 


STATE — PLL 
| enclose Ocheck C money order O cash I 


states. See your phone hook. | 
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Shoppers' 


| WX 
WE: 
ib dA e 
v 


‘Haband CON 
gui BELTLESSSL ACKS 
— \\for EASY LIVING ; 


| easier in the knees, crotch, 


nd COMFORTABLE 


Easy living starts after 
work! And calls for Easier 
slacks: Easier to get on 
over your shoes. A little | 


 Haband's EASY LIFE 


neat—trim—comfortable 


i | > and thigh. Lets you bend 
| ; ue . $ easier when you sn h 
REMOVE PAINT, Wallpaper Easily with ! | 1 - ] leash on Fido's mt e | 
heavy-duty professional-type Electric Paint [ a Easier i i E ta 
Remover. Takes off up to 12 layers of old » md _ | Faser in the seat when | and no belt at all 
paint right down to the bare wood grain, |g È UM A Li you squat to find the | 
and vs i t ope Am ia Ho a ' Í proper can of red paint FLAT FRONT | 
nates fire hazard of usin owtorch. Can E H ] 
be used indoors or out on flat, curved or ir- ? jJ on the bottom shelf. | Ari 2% INCHES 
PARURE surfacan, Sy UM snae. $12.98 E. $ And easy on the waist — | | | 
ppd. Larch, Dept. PS-2, . Time $ T i : 
ppd. am yon ^s e Times Sq AN | two gentle stretch inserts Built In on Both 
I. t Hg which give a l-i-t-t-I-e when | | Sides let Slacks 
| A i l you sink down into your Float vam vosr 
i 5 J " every move, 
F easy chair or get up from | 


the dinner table, 


And Easy on the Pocketbook — 2 Times Over! 
Look! Easy Life Slacks don't cost much to 
start with — you get TWO pair for 13.95! And 
they cost you NOTHING to maintain: No 
| Cleaner's Bills — No Pressing Bills — and you 
12.1 save expensive wear and tear on your more 
à costly clothes. (The coming Easy Life months 
are very hard on clothing.) 


Permanent Press [NO CLEANING BILLS! 
FULL WASH AND WEAR[NO PRESSING BILLS! 


FF. PLUS Long Long Life because you're getting 
Jd 65% "DACRONW*" polyester 
EI 35% “AVRIL®” rayon 


i0] NY 2 PAIRS 95 


SELF.PRIMING PUMP. Works with !4" 
electric drill. Economical way to drain wa- 
ter heaters, pump out basements, fill or 
empty tanks, etc. Order #8128 with ports 
for 34" threaded garden hose. $6.95 plus 
50e P. and handling. Also available 
#8129 with ports for 15" I.D. hose. $6.95 
plus 50£ p-p. and handling. Alexander 
Sales Corp., Dept. PS-2, 26 S. 6th Avenue, 
Mt. Vernon, N.Y. 10551. 


"BLACK CAT" SURVIVAL KNIFE’ 
Only $1.00 


The 


Single Pair 
for only 8.95 


3 for 20.751 
= 


World Famous LOCK BLADE K-55 SURVI- 
VAL KNIFE. Opens easily to an 8” open 
position and locks automatically. Its razor 
sharp cutlery steel makes it just right for 

| any emergency. Send only $1.00 plus 25¢ for 
postage and handling. 


WESTBURY SALES CO., P.O. Box 434 
Dept. C-74, Westbury, New York 11590 


_HEAVY DUTY WELDER 


with special $7.00 gift offer ta 


WARNING: Try them once and you could become addicted! gj 
to the comfort. They're perfect dress for country club | = 
enjoyment, weekend chores, or a snooze on the couch. 


EASY TO BUY — EASY TO ORDER = 

Just give us your size — waist and inseam, Fill in this coupon. §j 

Mail it in, and keep an eye on your front door. The mailman. 
will bring them (all postpaid). No parking problems, lost 

salesmen, or lines at the cashier counter. All you have to do isl 

put them on and let the whole family admire! EASY? «m 


d Popular Science readers 
J To DAY CER E TRIAL 


| 
joe r "v " m 
= © - i 3 
ite im 
$ ] 1 i : E35 
m - aI to = L | 
ji -— NEC DX E x E 


Brand Now J5 —-USE THIS COUPON — — === À 
mar Model BOP Fin 2 "s EASY LIFE 


wt. f FITS ORDINARY 110V OUTLET - 3 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal No experlence necessary, Follow simple instruc- 
tions to make repairs on cars, trailers, farm and lawn 
"aet, eerste Hh sppiianie, etc. Make campers, boats, 
urniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 


BELTLESS SLACKS 
TWO PAIRS FOR $13.95 


Dept. PS-2 YOUR SIZE HERE?| WE CARRY ALL THESE SIZES STOCK! | 


HABAND ACT AT ONCE! | WAISTS: 30-32-34-36-38-40-42-44-46-4B-50 
! 2 for 13.95 : 


26-27-28-29-30 - 
31-32-33-34 
265 North 9th Street, PATERSON, N.J. 07508  * Re 
Gentlemen: Please send me the ............... pairs of "Easy Life" | 
Leisure Slacks specified at right. My remittance of $ 
is enclosed in full. 
Guarantee: If upon receipt of the slacks | do not choose to wear 
them | may return them for full refund of every penny ! paid you. 


welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, etc. Uses stan- 
dard 14” rods to weld iron, steel, brass. bronze, aluminum, 
other metals. New improved HEAYY DUTY circult gives 
more welding power. Gires 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110V outlet, 3 WELD- 
ING HEATS . . . Not just one as with other low cost 
models. Use 'high'" for tough jobs “‘medium’’ or "régu- 
lar'" for lighter work. This important feature sares you 
money and time. Makes it possible for even beginners to 
start welding professionally the very first day. Pays for 
itself quickly. An excellent gift for any occasion. IT'S 
AUTOMATIC: Current is turned ON when arc is struck, | 
OFF when rod is lifted from work. Eliminates need for 
troublesome foot switch. Speeds up work. 
Mention that you saw this ad in Popular 
À | | Science and receive a $7.00 gift pack assortment 
eof touch weld’ welding rods. Automatic arc 
, striker. Weld with “push button" ease, 
10 day MONEY BACK GUARANTEE. You must be satis- 
fied or return for refund. Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment. 
Wel-Dex Mfg. Co., Dept. w.202, Box 10776, Houston, Tex. 77018 


INSEAMS: 
" (Ready to Wear!) 


Pe SALLE 


RHET CSV» bee AGREE EROR aet AO Rn or RERO OEC 
please print 


4 for 27.20 


ziP Msi € 
cabe | | [ [ |_| HABANDPAYS postace & HANDLING S 


irr en YT IT he CEE EE TE TE Il I1 31 OEE T1 TII"TI- 
FERRIIARY 1071 | 1&1 


City 3 for 20.75 
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build an investment 
you can live in 


LINDAL | 


PLAN BOOK 


Send For This Best Seller 


A Lindal ever-last cedar home is one of 
the best investments today. Lindal, world's 
largest manufacturer of cedar homes of- 
ters 88 imaginative, family-tested home 
designs, all in a full-color, 36-page book 
with easy-to-read floor plans. Each home 
is made of solid Canadian cedar, pre-cut 
to exacting standards, Part-numbered for 
quick, easy assembly. Each detail care- 
fully finished, with quality craftsmanship. 
Wide range of sizes and prices with ship- 
ping costs tailored to meet competition 
anywhere. Send $1 today for your ‘‘Port- 
folio of Plans" for better living. 


Lindal Cedar — Dept. PS72 
18601 Pacific Hwy. S., Seattle, Wa. 98188 


p 

i 

: Enclosed is $1 for my Lindal Cedar Homes 
Plan Book. 

if 

] 

i 

|| 


NINE LL ÉL 
Address 

| City 
Phon 


Lh. umm um ——— — n —Á — e — — € A 


state — à — Zip 


PLANER "MOLDER- SAW! 


Now you can use this ONE sumer: eed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD .. 4. SPA- 
rately or all at once with a single motor. Low Cost 

. You can own this power tool for only $35 down. 


Just Mail Coupon-No Salesman Will! Call 


BELSAW POWER TOOLS CO., Stan Field, Pres. — 

- 921-F Field Bldg., Kansas City, Mo. 64111 l 
ld eS | 
Address i | 
Lcity—— aS State. zig. - J 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs 1o select from. 


Send $2.00 CONCRETE MACHINERY COMPANY 
Today To > p g BOX 99 HICKORY 7, N. C. 28601 
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that comes with this Little Machine 


CAN MAKE YOU $12 AN HOUR 


Write today for free facts about the newest and 
most fascinating of all new home operated busi- 
nesses, For the first time, a simplified machine 
brings the fabulous profits of 
Plastic Sealing and Plastic Lam- 
inating within the reach of the 
small operator. Anyone can 
learn to operate it with a few 
minutes practice. Then—with 
our MAGIC MAIL PLAN—can 
get mail orders pouring in daily 
with cash in every envelope. 


No Canvassing or Selling 
Fill orders at home in spare time 
to start. Then expand to full 
time business. We even supply 
circulars to bring back cash 
and orders. Rush name for all 
the facts you need to start. A 
by mail. The material posteard will do. No charge. 


SUME OK Ere. WARNER ELECTRIC CO. 
Dept. L-3-AB, Chicago, Illinois 60626 


SELLER 


The machine is turn- 
ing out a job that will 
bring operator $2.56, 


1512 Jarvis, 


HOTTEST 1.0 


ON THE MARKET 
—Yet 


You Pay as low as 812c ea. 


Make =), S200, SHU or ere with our fa- 
nous CPC AUTOMATIC NEEDLE THREADER 


-ihe amazing inve n that threads all 
size needles with 


the press of a button. 


Show — t neighbors. fellow- 
workers, 
IRITEUE 


$1.95 


x pay all postage, 
money back euareanter on all initial 
orders. ai 3 miss mut. Order today. 
AMESIDE IMPO co. 
Dept. RT-21:; ehon N. Campbells "chicago. Hi. 60645 


MAGIC MAIL PLAN 


' 4184-P2 Apple. Street 


"PUTS IT ALL 
TOGETHER 


yu 
AE 


This miracle plastic fastener is a thermo- 
plastic rod with a memory that expands into 
a rivet, bolt or plug just by applying heat. 
Great for hobbycraft or repair jobs. Join 
metals, leather, wood, plastics . just 
about anything. With RADFAST you make 
your own fasteners. For your get-acquainted 
starter kit of assorted diameters and com- 
plete instructions, mail $1.50 today. 
Patents Pending 


Radiation Technology, Inc. 
Department P5, Box 41, 
Hibernia, New Jersey 07842 


Distributor inquiries inviled. 


Impro 
fat fecti 


NEW x : Scope-Shot_ 


They crock like o rifle 
| when they hit—lease 
mark - puff of smoke! 


. Big Bag of 


250 EXTRA loc , ES 00 

a "Er. | Beautifully rc ta 
utifully poli 

aA” cast aluminum stock, : Ürder 

Pistol. grip. So powerful it kills! ; I 

Bx small game. Fits pocket perfectly! 4 IWew 


Guaranteed. PREE shooting manual. 
EXTRA RUBBER SLINGS, 3 pairs $1 00 p.p Leother Pouch 
& Sling gat only 50¢ p.p. Order NOW fram 
NERAL SPORTS 
Cincinnati, Ohio 45223. 


Work at Home— 


Get Cash by Mail! 


Looking for a way to make extra money in 
your spare time? Have you ever thought of 
running a profitable little Mail Order busi- 
ness, right from your home? It's a fascinat- 
ing business! 

You mail catalogs to people, and by re- 
turn mail, you get back stacks of letters 
stuffed with cash, checks and money orders! 


No other business offers such fast, easy 
profits. It's simple! The more catalogs you 
send out —the more money you make! 


Most fortunes, as you know, are made by 
people who own their own business. And 
Mail Order is the fastest growing, most 
profitable business in the U.S. 


The Secret 


The secret of making big money fast, is 
financial leverage. Use other people's money 
to make money for you! You mail beautiful 


gift catalogs aifer hundreds of dollars 
worth of quality gifts— yet you don't invest 
a penny of your own money in merchan- 
dise! When the postman brings your mail 
each day, you keep up to HALF of all the 
money! Send the rest to us, and we ship all 
the orders for you. 


It's ideal. No door to door selling. No 
driving in traffic. Everything is done by mail 

. right from your home. In fact, no one 
will know how you're earning so much 
money! 


Free 


We are now accepting a limited number of 
charter members in our new Mail Order 
Program. No previous experience is re- 
quired, but you must be over 21. 


If you are sincerely interested in starting 
a profitable business of your own ... if you 
can see the tremendous advantages which 
Mail Order offers . . . then ACT NOW! 


Mail the coupon today, or simply send 
your name and address on a postcard. No 
salesman will call. We will send you a free 
book — gift catalog, reprints of feature ar- 
ticles, plus complete facts about our pro- 
gram. Write to: 


MAIL ORDER ASSOCIATES, Inc., Dept. 17 
Montvale, New Jersey 07645 


RUSH COUPON FOR 


FREE BOOK! 


Plus reprints of Mail Order Articles 


MAIL ORDER ASSOCIATES, Inc., Dept. 17 l 


| 
| Montvale, New Jersey 07645 | 
| Please rush complete details on your Mail 
| Order Program. | understand everything is I 
free and there is absolutely no obligation. | 
| l am over 21. | 
| Nam ues T — 
| Address. |.  . a ==> | 
ity. ate KIp..— —— 
lc State — 1 Zi 


Shoppers’ 


COUNTRY & WESTERN Songs almost le 
each. Play guitar in a week or money 
back. World famous guitarist shows you 
how. You get 320 songs including popu- 
lar songs, picture & word instructions to 
guide your fingers to the chords plus free 
automatic guitar tuner. Only $4.98 ppd. 
15-day money-back guarantee. Mo. C.O.D. 
Terry E'liott, Dept. PSG-2, Box 1918, Grand 
Central Station, New York 10017. 


. WORK WITH LEATHER. A basic handbook 
for the leathercrafi beginner in simple 
step-by-step fashion. Explains the neces- 
sary process for each project. Many illus- 
trations. Gives all dimensions and cutting 
diagrams for making a purse, wallet, hand- 
bag, etc. Easy to follow instructions. $4.95. 
Emerson Books, Inc., Dept. PS-2, 251 West 
19 Street, New York, N.Y. 10011. 


HM INE - 

Bure uc, New, Enp eg New, Expanded 1971 Catalog 

“O..7. cure a Contains unbque collection of hand 

"O- EE .LLOME a boos. small o power tools, rarely 
=: CE - fou! in stores or other catalors, 
rFH-— i s a Hundreds of items to make pra 
75 c ,,Sv FEET i ecis easter, All top quality. 
on +-- e Money back. guarantee, Send 25¢, 
F G Meer P a 

POL OA CE Ey Brookstone Company 

VN 97 ER. 7 2122 Hrookstone «oss 
Rowe ee Peterborough, M. 458 


E: 


METAL PIERCING THROWING KNIFE 


Terre (fer hunting game. o Balanced amd weighted for 
preeise — hullsexe-accurate. Throwing. Penetrates with au 
soll smaek! EASY TO THROW., VERY FAST. Superb 
for target thrills, games, hunting, other uses, Made of 
quality eureri stew, ju lune. alomhle edged. Leather 
wrapped: bhardle, $1,009 ea. (5 for $2 Ho Rnire throwing 


insirnetlons imele tree, Tish order today, 
43423 Imports, Ltd., Box 42-B, Holland, Michigan 


— ee eee ee eee 


Plans reveal step b 


e BUILD A RACING KART! 


Build frame for less than $10 


KIDS! 


Learn how you 
can buy used 


| 

| 

" , I e l 
engines $15 up, Ao E E= | 
| 

| 

| 


new engines $30 
with FREE con- 
fidential list and 

coupons when you 
order yeu plans 


send 104 for reser ee describe ines 
PLANS, Box517Dept.P5-2, 0maha, Neh. 


"impie, sensible. Redi-i-Kul shop tested — iii 
plans, Build for yourself at a good profit, BEEF. 
AME Tis SES, Narrow waist MUS tall X 
nunlela. “SPIRIT OF THE CENTURY" 

ami our — dates! exorle crown design 
“SPIRIT OF 76&'' with knurled, brass 

trim, 4 column hood or stately straight 

sls "AMERICAN CLASSIC", Photepack 

Plans with FIRE SIZE PATTERNS tell ull 

uus PARAS GUIDE. Jet age. heavy 


Lrnas weight (Ruempel original) West. 


nilnaster "Iube-bell chime movements. pOr- 


sais bronze-sibzer WOVIN G AWIN dials. 

LYRE Pendulums. Finest solid 23" kiln i 
dris MOWIM-BILT case kits. 21,00 varh plan, Rush 22,50 all 
three plus Monne t*Petite Grandmother” " plan as folks hive 


far rur. 
"KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240 D, Excelsior, Minn. 55331 
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Travel 


small investment, 
burdens of complicated ‘big rig’ operation 
large You GO CAREFREE anytime with COMPACT 
Folbot . . rocky streams, 
DACRON surf & open sea. Superior non-sinkable de- 
Sail Rig signs provide SAFEST 
| fram balanced low & high seating, substantial con- 


struction, 
swivel-back COMFORT. 


Champion reports: 


i because Folbot 


my 
Shark for 


ride softly w. 


ING of rigid PORTABLE 


CITY 


“| “WILL YOU SMOKE MY . 
NEW KIND OF PIPE... | 


NO MONEY —JUST Ü 
SEND YOUR NAME -== € 


I'm willing to send you my pipe for 30 days’ smoking | 


3O Days at My Risk?" 


All I want is your name so I ean write and tell you why 


without a cent of risk on your part. This is not a new 
model, not a new style, not a new gadget, not an im- 
provement on old style pipes. It's based on an entirely 
new principle that harnesses four of Nature's immu- 
table laws—contradicts every idea you've ever had 
about pipe smoking—and delivers a smoking pleasure 
you've never before experienced. My new kind of pipe 
amokes cool and mild hour after hour, day after duy without 
rest, without bite, without bitterness, It doesn’t have to he 
"broken in''. It never has to he rested" and if never accu- 

mulales sludge To prove all this. I want to send you a Cari 
Pipe to smoke 30 days at my risk, Send your name and a 
dress today for my complete trial offer, Mail coupon now to 


__ E. A. CAREY, 1920 Sunnyside Ave., Dept. 281 :B. Chicago 40 


ALWAYS INCLUDE YOUR 
ZIP CODE WHEN 


ANSWERING ADS 


IRRIGATE-DRAIN-SPRAY- CIRCULATE. All-metal, 
rust-proof.Type XB. Stainiess shaft. Use 14 HP 
E or larger. 1 HP 1.200 GPH 60° high or 3.000 
" GPH 25' well. 5.200 GPH max. 113" in: 1" out. 


i i Belt or direct drive $12.35 
i Type P won't rus" or clog, Bronze brng. 
in: 35" out $8.95 


Ta 2.400 GPH. 1" 
- Postpaid cash with order 
MONEY BACK GUARANTEE 
LABAWCO, Box 34,  Eelle Mead, N. J. 08502 


BIG WINTER SAVINGS NOW 
-— N 


for greater SPORT & FAMILY FUN 


GENUINE Folbot RECREATION for just ONE 
WITHOUT the continuous 


low gravity center, 


protective decks & EXCLUSIVE 


WORLD RECORD FISHING 

er "Caught more large 
iA Tarpon in 1961 than anyone in the world, 
skims 
bi Fast & QUIET, easily tows Tarpon and 
hours and SAFELY  ashore, 
which revolutionizes fshing entirely.” 


NATIONAL SAFETY RECORD 


in handy Folbot YOU GLIDE smoother, faster 
& MÜISELESS with paddies, oars, or sails and 
| 1 to 10 HP. motors. 
styles & sizes from 1 to 4 seaters, 


F R EE color catalog 
FACTS & FIGURES 


Mail coupon or address to: 
FOLBOT Corp. Dept. PS 271 


Charleston, 5. C. 29405 
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| Dept. 281-8, Chicago 40, IM. 


lakes, marsh, 


over water 


NOW 


Many spacious | 
dame. im PREFAB 16 foot 
19 
BASIC KIT 


from 51 | 7 


FACTORY BUILT 
Folding from $19 B 


ZIP gans 


E. A. CAREY, 1920 Sunnyside Ave. 


Please mail facts about vour 30 


day offer of à nde d Pipe postage i l " 

prepaid. Then I will let you Sade if | want to try itat your 

risk. This information is free, no salesman will call. || 
NAME PITT LITT Pi et td DU P xb 2S SS eS Sy 
ADDRESS eee eee eR pee SR nee tere oe 
| a ae ore eee OSTATE eee 


i = if face | ez me n 
HOW MANY HANDY DANDYS 

| andy Dandys are plastic caps 
CAN YOU USE? that hook onto !4" pegboard 
and hold quarter-twist jars, such as used for baby food. 
Suggestions for getting FREE JARS in every package. 
Nothing better for storing supplies, parts and small tools. 
Keeps workshop neat. Sample pack 10 for $1 ** 36 for 
$3.50 ** 72 for $6.00 ** 144 for 311. 50. Caps only. 
No jars. Postpaid U.S.A. No C.O.D.'s. 

WICKLIFFE INDUSTRIES, INC. 
Box 286, PS-2 Wickliffe, Ohio 44092 


Use This EASY, 
Step-by-Step Guide 
the “Pros” Use to 
| Fix Practically ANY 
Part of 2,300 Car 
Models (1965-1971) | 

-- Quickly, Easily, 
RIGHT --Even the 
First Time You Try! | 


] | OTOR] 


ereat new 
illustrated AUTO COVERS THESE MAKES 
—1965 THRU 1971 


REPAIR MANUAL] 1 
starts you from | eee Corvair i 


scratch — shows you f Barracuda Olds F85 
i Chevy 11 Falcon 

how to make repairs § Pontiac . Fairlane 

simple with step-by- | princes Lomo t 


: . Imperial Corvette 
step pictures, clear Ee .— Vallaet 


instructions, no mat- f Continental Cougar 


ter what car repair f M. — fines 


! Ford New Front- 
problem has youf Ferd ie Drive 


stumped. Everything | Chevrolet Cadillac 
: "Lia | Camaro Mark Ili 
is made so easy, it's [ Chrysler MX 


no wonder MOTOR | Plymouth 

has sold over 515| Dodge 

MILLION copies! | Giaenger 
Over 1,000 Pages 


Over 3,000 Pictures 


The double-size pages = 
of MOTOR's MANUAL feature 365 “Quick- 
Check” charts. 55,000 essential repair specs. 
Over 225,000 service & repair facts. PLUS 
new section on Volkswagen! PLUS special 
Trouble-Shooter Section and detailed trouble- 
shooting information thruout help pinpoint 
any of 4,200 car troubles in a jiffy. 


USE MANUAL 10 DAYS at our risk. We'll 


, -- send it to your home 
Same FREE 10-Day Trial or shop. If it doesn’t 


on AUTO ENGINES & 


HOW TO FIX 
CARS Fast! 


SAVE MONEY 
ON 1,001 
CARPENTRY 
PROJECTS 


“PRACTICAL WOODWORK" is 
a detailed manual of basic 
essentials of woodwork & es- 
pecially furniture making. By 
experienced cabinet maker 
Charles Hayward, it includes 
tools, joints, furniture construction, 
drawer & door making, veneering, fittings, ad- 
hesives, finishing, etc. Plenty of drawings & 
photographs to help. Only $4.95 plus 25¢ han- 


dling. 10-Day Money-back guarantee. Emerson 


Books, Dept. 974-S, 251 W. 19 st., New York 


10011. 


ONE MILLION CARS STOLEN LAST YEAR 


At last a truly effective anti-theft device 
anyone can afford 


AUTO-TRONIC TH EFT GUARD 


is an electronic deactivator for cars 
and trucks, Amazing new device 
makes it impossible to jump starter 
“hot wiring! i ap using Mas- 
ter keys or othe mmon tech- 
niques of theft. PT "eleme solid 
state electronic circuitry, Easily 
Installed in minutes with absolutely 
no drilling, wire splicing or altera- 
tion of existing wiring in ear. One 
year factory warranty. Full instruc- 
tions Included, 
Only $6.95 each 

Molhiug more effective at amv p 


" - 
DEPT. é- r 121 COTTAGE ST., E 
MORIMEX EASTHAMPTON, MASS, 01027 


Transistor 
Ie with 

atte t = 
- ». BUSINESS-Make Big Profits 
EM New Drop Ship Plan offers you 
first day profits! Deal direct 
a "t ) with overseas sources at prices 
u——— S W shown. Dazzling bargains with 
Tno investment. Full or spare time. 
Pistol pus Write for FREE BOOK today to... 


Calendar 


TWO $5: 98 $3. 96 VALUE Wio Year Guarantee 
FOR TWO FOR THE PRICE OF ONE 
Razor sharp lifetime steel blade opens easily and automati- 
cally locks in place. PUSH-BU N release, Tough, razor 
steel blade honed and polished to mirror-like finish. Bal- 
anced for target throwing. Legal size. Blide GUARAN- 
TEED 10 YEARS. If blade breaks we replace free. 30-day 
MONEY BACK GUARANTEE. A faverite with sports- 
men. Priced for quick sale of 200,000 knives. Makes ex- 
cellent gift for man or boy. Two for $1.98 plus 50e 
shipping. Send cash, ck. or M.O. to VIKING KNIVES, 

Dept, K-2, Box 10880, Houston, Tex. 77018, 


BUILD THIS MINI-BIKE—YOURSELF 
NO WELDING NEEDED 
Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase. Sim- 
ple, inexpensive construction allows you 
to assemble your mini-bike with or- 
dinary hobhy shop tools. Illustrated 
plans, (instructions and suppliers 
parts list. Satisfaction Guar- $200 


HOME-IMPORT | 


Shoppers’ 


SILVER EAGLE 
KNIFE. Ideal com- 
panion for hunting, 
fishing, camping. 
Hand forged 6” 
blade—ornately en- 
graved with wood- 
land scene. Carved 
stag handle has 
curved silver hand 
guard. Complete 
with genuine leath- 
er sheath. Money- 
back guarantee 
$1.98 plus 50¢ ship. 
and handling. 
Danco Products, 
475 Fifth Avenue, 
Dept. S21, New 
York, N.Y. 10017. 


BMARINE UNIT. Underwater power unit 
runs one hour and more. Powers all nau- 
tical models. Adjustable rudder, built in 
propeller and switch. 4500 RPM-scale 
speeds to 110 knots per hour. Attaches to 
nautical item with suction cup. $1.50 + 
25€ pp. and handling. World Co., Dept. 
PS.2, 1 Park Ave. New York, N.Y. 10016. 


LIFETIME "SPIN-ON" 
OIL CLEANER 

Cleans motor oil 100 times cleaner 
than any other "spin-on'' filter. 
Never drain oil again, Never buy 
another spin-on fllter. Change 15 
cent element every 3000 miles, 
available everywhere. Oil is 100 55 
clean 100% of the time. Guaran- 
teed 5 years. $25.95 post paid. 
Write for the facts. Save 58.00 
every anog mes. 


Powerful electromc detector 
finds buried gold, silver 


coins, ptc. 5 new modal x 
Write lor free cm 


pay for itself in that 
time, return it and 

| owe nothing. | 
MOTOR Book Dept. 
P.O. Box 2316 

| F.D.K. Station 


anteed. Plans Only .............. 
WESTATE EMTERPRISES 
Dept, 5-21, Box 9218 

San Jose, Cal. 95117 


TSPOMI POWER 3x 5 


f Three telescopes in one. 
l; different magnifica- 
Ni E power "for ultra-bright 
images with 45 and 75 power for 
extra long range. Guaranteed 
| to bring distant objects, 
| people, sports, ships, 
| moon, stars, etc. 
75 times 
as close. 


ELECTRICAL SYSTEMS 


1,300 big pictures. Clear | 
how-to text on princi- 


ples, design, mainte- 
nance of all parts of 
engines & entire elec- 
trical system. For FREE 


| 
trial, check coupon. | N. Ys. N. Y. 10022 N 
| 


MAIL COUPON NOW FOR 10-DAY FREE TRIAL | 


| 3] 50. 
HITS LIKE A RIFLE — 


KILLS RABBITS, SQUIRRELS m» 
Powerful silent, accurate, — 5. 
For hunting, target, E 
routing pests. eu 3 
Sportsman's choice “a 
sold world 


over! : ET. 


Most powerful 
for the money. 
5 sections. Closes to 
1 ft. Brass bound. Has 4 
ground and polished lenses. Also 
use as a powerful microscope. Directions 
- included. Mass production enables us to offer this 
instrument at amazing price of $4.98 complete post- 

paid. Money back guarantee, order yours now. 
Criterion Co., Dept. P5B58, 331 Church 51., Hartford, Conn. 06101 


MOTOR BOOK DEPT., Desk B022 
P.O. Box 2316, F.D.R. Station, 
New York, N. Y. 10022 

Rush to me at once MOTOR's New AUTO 

REPAIR MANUAL, $10.95. If O.K., I will 
remit $3 in 10 days, $3 monthly for 2 months and 
a tinal payment of $1.95 (plus delivery charge and 
sales tax, if any) one month after that. Otherwise 
I will return the book postpaid in 10 days. 


UBL n | k bi 
== HUNTING" 
Pes SLINGSHOT 
i = Heavy duty 77 ash stock, 

"40 heavy steel balls, axtra rubber, 
adapter Í or shooting arrows. 

GUARANTEED. Professional model of 
Nat'l a aig Assn. At dealers, or write 


Print Name........oorraa ema EUST Agba 
Address ...... 


* m X 8 à & X àÀ 


Ae ...eouanasa iacu ran acne DEVELOPED & PREPARED g = — = — = —FREE CONSULTATION — — — — — = i 
Also send me for 10 days' Free Trial | 
L] Soros da pfo EMO NS MANUAL T ZLeFED A POEP i THE RAYMOND LEE ORGANIZATION INC. s 
for which I will remit $2.50 in 10 days and or vommercia, Appeal a Vales | B 230.H Pork Ave., Mew York City 10017 212 MU 6-8500 T 
$2.50 monthly for 3 months (plus delivery DESIGN—MARKETING—PATENT RESEARCH — DRAWINGS a ie "INVENTION RECORD" Form i 
| charge em. disi erg d Re ds SE I will Second Decade of Reliable Service to P SEND FREE i PRODUCT MAI MARKETING" ü 
ys. 
L1 eck box and save delivery charge by INVENTORS + MANUFACTURERS «LAWYERS q | 
| enclosing WITH coupon entire payment for Director: Raymond Lee g "me 2 aia alae etterencrnee F 
| book(s) ordered (plus sales tax, if any). in which | United Statea Patemt Office former Patent Examiner B8 address a 
| case we pay delivery charge. Same return-for- | United States Department of Army former Patent Adviser E ce EE | 
refund privilege. Member: United § A 
| EMI at nites tates Council, E C eeraa State..... s=.. Zip..... d! 
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b /7’S LIKE HAVING AN ELECTRONICS WAREHOUSE 


OF 70,000 PARTS RIGHT IN YOUR HANDS! 


RELAYS 


Allied stocks Potter & 
Brumfield Relays in depth: 
General-purpose, power, 
high performance, mer- 
cury wetted contact, reed, 
telephone types, impulse/ 
sequence, subminiature, 
microminiature and many 
other special purpose 


types. 


ALLIED ELECTRONICS iiiz 


e PLANS « 
PATTERNS « KITS, 
Covers to Cabovers 


* FREE CATALOG * = 
GLEN L 


9152 Rosecrans, Dept. SB, Bellflower, Ca. 90706 


‘New! Exciting- Entertaining— Educational 


FUN SCIENCE KITS 


at the remarkable 
price of omy $4.98 eek 
A sensational collection of 
'T of the greatest MINI- 
LABS to whet the cre- 
ative instinct of every 
man or boy. NOW wit 
these educational Fun 
science Kits, you can en- 
| joy the exhilarating plea- 
sure of building your own 
Electric Bell. SAM 
? Motor. Hydraulic Pum 
Camera & Prism La 
Visible Flashlight, Lens & 
Light Lab and a Weight 
Measurement Kit. Educa- 
tor approved. high qual- 
p itv and complete in every 
| detail (except batteries! 
with easy-to-understand 
directions. Each  MINI- 
LAB is truly a miniature A 
laboratory. Enjoy hours 
of fun and accomplish- 
| ment. Order your choice 
at $1.98 eager lus 25c 
for postage dé andling. 
FREE INTRODUCTORY OFFER! We will send you 
kit free if you order i the set of 6 kits for on'y $13. 38. 
: : You save $2.23. 
WE GUARANTEE 
Absolute satisfaction 
or money promptly re- 
turned. i 
Please rush my choice ¢ 
of MINI-LAB KITS at g 


complete kit for 
building many kinds of 
working pumps. A 
tually shoots a stream 
of water 25 fect! 


Lr] Electric Bell 
O Electric Motor 


The builder learns how motors ] Hydraulic Pump 


really work by constructing O Visible Flashlight 
pm. The ktt a COD MEE sli j Camera & Prisi ¢ 
nt ermaner ati electro- , x 
magnetic fields. It can he used Lab, O raid & SUE 
to (llustrate a large number of Lab. [] Weight Meas- 
electromagnetic activities. urement Kit 


THE GIFT BOX Lem A 


People in the electronics business call it the 
"Bible of the Industry” because it describes 
in detail, more parts and equipment than any 
other catalog. Compiled to meet the needs of 
industry, institutions and government agen- 
cies, it's also the catalog for you if you're look. 


al each Allied Radio Shack Store! | 


A Subsidiary of 


— HYDRAULIC JACK REPAIRS 


inoperative hydraulie poks. BIG ricirone for ambitious 
men. We show you iy = in your basement or garage to 
earn spare time cas in an expanding industry, Don't wait, 
ACT NOW! Get the facts. 


Write for folder No. PS-2 and free bonus offer. 


-. Hydraulic Jack Repair Manual Co., Inc. 


7^0.P.0. BOX 3 * STATEN ISLAND, N.Y. 10314 


IF YOU CAN SING, WHISTLE, 
OR HUM A TUNE... 


you ean play the Musical Saw. 
Mo rotes to read, mno imusienl 
knowledge required, since 1921 
world this unusual. — sweet-toned 
instrument. If you are 10 or TH, 
you play or no pax. Musical Saw, soft 


hammer, bow. resin — and lessens 
mailed on ñ days” trial, Write today 
for detalls ane free copy of ‘Sawing 


News of the World.'" misunne suc ces SELL 
auHw musicians. MUSSEHL & WESTPHAL, 
10OR Fort St... Forte Atkinson, Wisconsin 
53538 


1 ENJOY AN EXCITING, ROMANTIC s 
IMPRESSIVE LOOK 
ANYTIME! 


QUICK-CHANGE to suit your mood time: ff 


Send for your Mustache, Sideburns and 
- 'MODOCRYLIC Wan Dyke at once! Simply check "LL 


color you want or send a sample of ld 
your hair and leave the matching to 
our expert. MAIL COUPON NOW! 


Adheres securely . . . off and on in 8 
seconds . . . can be worn as is or 

y trimmed to just the style you want J 
To Order give hair color M Blonde; 
[3 Black; [1 Light Brown; [1 Medium 
F^ Brown; [] Dark Brown; [1 Grey; 
IO Silver; C1 Auburn or send hair 
sample. [1] Mustache $2; [| Deluxe 
Mustache $5; [1 Sideburns $3; [ i De- 
luxe Sideburns $5; [? Van Dyke $3; 
C] Deluxe Van Dyke $5; Q All Three 

$6: [] All Three Deluxe $10 (1 save 35) É 


i UR PE Masculiner Co., Dept. 507 
160 Amherst St., East Orange, N.J. 07019 M. 


L am m OLD ON MONEY BACK GUARANTEE à mm mm mil 


Now Available—The ''Most Wanted” 
Catalog in Electronics 


y Over 70,000 Items 

X Detailed Descriptions of Parts and Equipment 

J The 616-Page "Bible of the Industry" Backed Up 
With a 450,000 Sq. Ft. Loaded Warehouse 


, Gentlemen: 


2400 W. Washington Blvd., Chicago, Ill. 


we have furnished the entire | 


X4 Over 700 Manufacturers 


Please Send Me a Copy of your 
New 1971 Catalog No. 710 
| Enclose $2.00 (Credited to my first Order) 


| 
| 
| 
| 
| 
| NAME 
| 
| 
| 
| 


TITLE 
ing for one dependable source for hard-to-get —— 
Enos rath O ow! 
items one or a thousand. Get a copy n AREAS, ——: 
There's on Allied Electronics Catalog Order Desk CITY STATE s - 


60612 


Phone: (312) 421-2400 


CHARLES ATLAS Says: MY FREE 


BODY-BUILDING BOOK 


Shows How YOU Can Become A REAL HE-MAN 


Tell me in the coupon below the kind of body you 
| want. I'll give it to you FAST — with my easy, 15- 
| minutes-a-day method of "Dynamie-Tension.'* 
Here's what '"Dynamie-Tension'' did for me. I was 
once a 97-lb. weakling, shy and scared of bullies. 
Then I discovered the secret of ""Dynamic-Tension." 
In an amazingly short time, I had the build I'd 
always dreamed of—a build so good that I won the 
title of “World's Most Perfectly Developed Man." 


Get The Build YOU've Always Wanted 


Now, in only 15 minutes a day, in the privacy of 
your room, 


"Dynamic-Tension'' will make your chest 
and shoulders swell, your arms and 
biceps bulge with power, your legs 
and thighs surge with strength 
You'll get the kind of Greek-god 
physique that women admire and 
men envy! 


Send For My 32-Page FREE BOOK 


No obligation. Shows actual pic- 
_ tures of fellows like yourself 
who became Atlas cham- 
pions. Also answers vital 
questions about your 
^ health, personality and 
» future. You'll see how 
^ I can make YOU a 

^ mei man! Send cou- 
^. pon below to me, 
personally: 
CHARLES ATLAS, 


21 
J 
! 
|: 
i 
E 
l 


CH HARLES ATLAS, Dept. IP, ° 

115 East 23rd St., New York, N. Y. 10010 

Dear Charles Atlas, Here's the Kind of Body 
Want: (Check as many as you like) 

O Broader Chest, Shoulders — [] Powerful Arms, Legs 
L] Iron- Hard Bieeps, Grip O More Solid Weight 
Show me how ''Dynamie-Tansion'" can make me 
new man. Send your famous 32-page FREE boo 
full of pictures, valuable advice. No obligation. 
PRINT 


LET ii 
— m— E 


zZ 
E 
LI 
E 
: 
LI 
. 
F 
E 
F 
. 
* 
p 
: 
LI 
LI 
E 
Lm mum — — — — — 


a - uu — u— A — m m = i 


STATE... sra 22.22 CODE. eae 


In England: Atlas, 21 Poland L.. London W 
D. -— Sam. ‘_ 
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2 AUTO SUPPLIES & 
EQUIPMENT 


CAR  Clocks—$6.95. Car  Radios— 
$13.95. Pompa, 78 Furlong Rd.. Roch- 
ester, New York 14623. 


PREVENT Flat Tires! Stop Slow 
Leaks! Seal Punctures! Fantastic Liquid 
Product! Free Information! Xcito Prod- 
ucts, Dept. TG-5. 5715 N. Mozart. Chi- 
cago. Ill. 60545. 


List 25c. Matco, 
303 South Walker, San Pedro, Califor- 
nia 90732. 


"CROSLEY ( y Midget) auto parts, 
accessories. Service, 616 Burnside, In- 
wood, L.I.. N.Y. 11696."' 


AUTO-TRONIC Theft guard provides 
max.mum security against theft. Installs 
in minutes, cars trucks only $6.95. Na- 
tional Products, 252 Chapel Street, New 
Haven. Connecticut 06513. 


Fi M MÀ 


MODEL "'A' Parts. 


Se m 


IMPROVE ENGINE PERFORMANCE. 
Ignition performance suffers at high en- 
gine R.P.M. because standard ignition 
circuit needs one more electrical part. 
Send $2.50 for details of inexpensive part 
and where to install] it in 15 minutes. 
Box 469. Windermere. Florida 32786. 


= 


AUTO Parts for older models and an- 
tiques. All makes. Catalogue $1.10, An- 
tique Auto Parts. Milwaukee. Wis. 53204. 


REAR Window Defrosting Panel fits 
domestic. imported cars, Free Circular. 
Ili Enterprises. Box 2123, Ann Arbor, 
Michigan 48106. 


BURNING OIL?? , 
Pepless?? Hard Starting?? E $ave 
with Ring-Valve Job while drivin 
$6.50. (Special: Two for $12.00 postpai ' 
Results guaranteed! Motaloy, Grantham 
5, Penn Penna. 17027. 


MINIATURE Siren $7.45 ppd. Regal, 
171 South Main. Natick, Mass. 01760, 


Smoking?? . 


ANTI-TAILGATER 
$2 
ppd 


New device helps pre- 
vent rear-end collisions! 
Fits all cars. 


RANGER, P.O. Drawer 6945 


Miracle Mile Sta., Fort Myers, Fla. 33901 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER plans and full sized patterns. 
The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered, Send for 
literature—Glen L.. 9152 PSE. Rose- 
crans, Bellflower, California 90706. 


a 


CAMPER & Trailer Eits—Assemble 
yourself, Save "Fn over factory built. 12 
models: Pickup Truck Campers. Pickup 
Covers. Travel Trailers, Folding Tent 
Trailers, Big line of accessories. Easy 
terms, money-back guarantee, Free 24 
page color catalog. Luger, Dept. WD-TIl. 
1300 East Cliff Road, Burnsville, Minne. 
söta 55378. 


BUILD Your Pickup Camper. Precut 
kits. blueprints and supplies. Literature 
256. Comstock Camper and Trailer Sup- 
ply. Dept. 665, Parsons, Kansas 67357. 


PLANS—Pickup Campers, $3.95, Pick- 
Covers, $2.00. Travel Trailers. $3.95. 
'anette Conversions. $3.95, Bus Conver- 
sions. $2.95, Huge Supplies, Parts and 
Equipment Catalog at Discount Prices. 
$1.00 (Refundable). Order Plans. Dis- 
count Supply Catalog from this adver- 
tisement, Camper, Cover, Trailer Eits 
available —- literature 25c. CAMPERS. 
Box 377J1. Savage. Minn. 55378, 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD “Popular Mechanics" 
BIKE featured June 1967 
plans, photographs $2.50 refundable. 
Kits. parts, engines: factory discount 
prices. Catalog 25c. Gilliom Mfg.; PSC; 


St. Charles. Missouri 63301. 
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MINI- 
issue. Detail 


CLASSIFIED ADS $1.85 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
in capital letters, rest of ad upper & lower case. Additional 
capitalized words, 70c per word extra. All capital letter head- 
line or white space, $10.50 per line. 

CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $140 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 

Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE íor the April issue (on sale March 30) 


February 10. 


Send all classified orders, copy, inquiries, etc., 
Kelly, Classified Advertising Mgr., 


to: O. K. 
Popular Science, 355 Lex- 


ington Avenue, New York, N.Y. 10017. 


MOTORCYCLE Turn Signals. Acces- 
sories. Catalog 354. Houston, PS, Lock- 
port. Illinois 60441, 

BUY WORLD'S FINEST AKRONT 
ALLOY RIMS 16" to 23" available—May- 
rick shock absorbers—spool hubs $10.00 
—spokes and lacing  available—other 
goodies—free catalog. NORTH AMERI- 
CAN IMPORTS, P.O. Box N, Mojave. 
California 93501. 


NEW bike Gyetometer matonatini 
records every mile you ride. For 20 
bikes. $2.00 postpaid. Armor, Box 290, 
Deer Park, New York 11728. 

ILLUSTRATED Catalog 25c, Parts ac- 
cessories. custom stock, most Make 
a - 


= = 


models. Cycle Supply, Box 1925, 
bury. Illinois 61739. 


ELECTRIC MINI-BIKE 


Fabulous electric battery wered Minil- 
Bike. Easily built with ordinary tools at 
| Là cost of other mini-bikes. 


® Speeds up to 40 M.P.H. 

® Instant [4 

e Noiseless Operation 

è Operates on Pennles a Day 


All parts available locally. 
Complete plans and instructions, ppd. 


LECTRA-BIKE Washington. N.J, 07882 
SNOWMOBILES 


SNOWMOBILE kits $25. Plans and 
photos $1.00, Information 10c. Compcop. 
Box 1267, Redwood City, Calif. 94064. 


5 AVIATION 


AVIATION Surplus Big Catalogue 50c 


4A 


(Refundable). Box  lTF-PS, Spring 
Grove. Pennsylvania 17362. 
AIRBOAT. Propellers. Plans. Kits, 


Supplies. 90, 125, 150 & 220 H.P. engines. 
Corvair, V-W Conversions, Catalog $1.00. 
Banks-Maxwell, Box 3301G, Ft. Worth, 
Texas 76105. 


BE A Government licensed aviation 
mechanic, Practical training. Free in- 
formation. Aero Mechanics School, Dept. 
S. Municipal Airport, Eansas City, 
Missouri 64116. 


ONE-Man jet helicopter—easy, inex- 
pensive to build. Detailed plans. draw- 
ings—$5.00. Helicraft. Box 7153A, Balti- 
more. Maryland 21218. 


5A  HOVERCRAFT 


AERO-CAR 
AIR CUSHION VEHICLE 
Amazing hovercraft built easily with 

ordinary tools 

€ LAWNMOWER ENGINE POWERED 
è CARRIES ONE MAN AND MORE 

: FLIES OVER LAND ‘SNOW WATER 


FORWARD. BACKWARD, SIDEWAYS 
AND HOVERS! 


Complete Construction Plans and Book 
Aero Projects, $5.25 
PPD 


Box 5118P5, 
Clinton, N.J. 08809 


6 ASTRONAUTICS 


MOON Landing pictures. other his- 
toric space unusuals. Free brochure! 

Astroland, Box 234-PS. Merritt Island, 
Florida 32952. 


ROCKETS: Real flying models—flights 

p to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical 
service. Estes Industries, 
Penrose, Colorado 81240. 


ANTI-GRAVITY DEVICE. Individual. 
Corporate, and Government inquiries in- 
vited. Additional Details $1. 3115 Alpine. 
Wichita, Kansas 67218. 


1871 MODEL ASTRONAUTICS CATA- 
LOG!! Rocket kits - engines - supplies! 
25€, Semroc Astronautics. Box 3334B, 
Ayden, North Carolina 28513. 


ROCKET Launcher, Motorized, Elec- 
tronic, Brochure, 20¢. Lercari Engineer- 
ing. Box 90894, Los Angeles 90009. 


information. Fast 
Dept. 32-B, 


ROCEETS!! New Big 1971 Catalog— 
Engine Data—Diagrams—25c. Refunded 
first order! Super fast delivery. New Im- 
proved Rocket Engines With Tracking 
Smoke. New Launchers—Design Manual. 
Join our team! Centuri Aerospace, Box 
1888, Phoenix, Arizona 85001. 


ROCEETS!!! 2000 plus. Single, multi- 
stage kits. Tubes. cones. engines, para- 
chutes, launchers. Same Day Service. 
Amazing accelermeter kit $1.50. Catalog 
25c. Rocket Supply, River Edge. New 


Jersey Q'T661. 
7 BOATS, INBOARD & 


| OUTBOARD MOTORS 


NEW Outboards 1970 & 1969 McCulloch 
& others, 4 H.P, $120. 8 Electric $295 
.18 ... . $3868. 60 Electric $848. All 
sizes. Literature 50€, Electra Marine. 1427 
Broadway, Brooklyn, New York 11221. 


BOAT Kits. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into one-piece 
craft. 30 models—14' to 32'. Cruisers, 
Runabouts. Houseboats, Sailboats. Big 
line accessories, motors. trailers. Easy 
terms, Free 80 page catalog. Luger, 
Dept. AC-T1. 1300 East Cliff Road, 
Burnsville. Minnesota 55378. 


PLANS, Full-Size Patterns. Frame 
Kits with step-by-step instructions spe- 
cially tor amateurs. Send $1.00 for new 
catalog just off press—nearly 100 pages, 
over 80 designs 8' to 36": Sail, Jets, IN- 
boards, Outboards, Cruisers. Houseboats. 
Hot Boats, Catamarans, Hydros. Glen 
Marine, 9152 Rosecrans, Bellflower, Cali- 
fornia 90708. 


MARINE Engines, conversions, 
Catalog free, Charles F, Stokes 
prises, Coldwater, Michigan 49036, 


arts, 
nter- 


FIBERGLASS Canoes, Kayaks, and 
Duckboats, Many exciting models. Easily 
assembled kits. $39.95 and up. Free lit- 
erature. Riverside Canoes. Box 5595 D 


Riverside, California 92507. 


| Free color catalog of the largest 
| selection of popular sail- 
boats, iceboats, and sail 


making supplies. 
TAFT MARINE CORP.. 
a 636 39th Ave. N.E 


i- Dept. PS-2 
: Minneapolis, Minn, 55421 


M ART 
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BOAT plans. patterns, kits. Catalogs 
Sailboat 506. Powerboat (3) $2.00, con 
densed $1.25. Marinecraft, Box 161- -P, | 
Brighton, Mass. 0: 02135. 


FIBERGLASS. Resin. Foam, Brass, 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles, 11-8 Mantua 
Hts.. New Jersey 08051. 

BOAT bailers powered by rocking of 
boat under way or anchored: design 
procedures, specific designs, photos. In- 
formative. $2. Ratcliffe Marine. 173 
Washington, Pembroke, Mass. 02359. 


WALTERS Marine Supply for, Low 
propeller prices. Send size for price to 
2020 Deepwood Drive, Wilmington. Del- 


aware 19810. Phone (302) 478-4170. 


BOAT KITS, Frame Kits, PLANS AND 
PATTERNS. World's most complete cat- 
alog. Over 200 top designs—New class 
SAILBOAT kits, T to 20', Windmill. 
Snipe, El Toro, Penguin, etc. Trimarans 
and catamarans, 12' to 34’. ME sailers 

POWER-cruisers, En 
houseboats, ROS-large 
selection inboard and gem all 
classes. New Hydroplane kit boat. A. B, 
C class now ready. FERRO CEMENT- 
33' to 45' sail and power. Send $1.00 for 
large Plan Kit Catalog or $2.00 for cata- 
log plus Boat Builders Guide To: Clark 
Craft, 16-S. Aqua Lane, Tonawanda, 
New York 14150. 


TRIMARAN Sailboat i Brochure 
25c. Design Portfollo $2.00. N. Cross. 
4326 Ashton. San Diego, Calif, 92110. 


Conversion Kits. 


aa es 


FREE Brochure, 


(| BRR] BS] sic. 


Gears, 1/0, Gas. Diesel Engines. Star- 
marine. 1931 Embarcadero, Oakland, 
California 94606. 

8 BATTERIES, 


GENERATORS, ETC. 


COMPLETE Hydraulic Jack Repairing 
Manual. $3.00. Satisfaction guaranteed. 
Bayerco, 938-AE, Betty Avenue, Neenah, 
Wisconsin 54956. 

9 ELECTRICAL ; 

SUPPLIES & EQUIPMENT - 

^ PLATING equipment supplies and 
"know-how'. Build your own tanks for 
nickel, chrome. etc. y-to-install PVC 
liners. Rectifier components—all sizes. 
Schematics, parts lists. fori n: oper- 
ating instructions for all plating. $5.00" 
postpaid. Guaranteed to save you 25%- 
75% or immediate refund, 1511-B, 
Service Company. Esperanza, 
Los Angeles, California 90023. 


7 HARD to to find light bulbs, Jetronics, 
Box 67015. Century City, Cal Calif. 90067. 


POCKET SIZE PRECISION VOM for 
testing resistance, voltage, continuity, 
current. =NH-45 $6.95. Lifetime Guar- 
antee. Carrying pouch $1.00. Postage and 
handling 50c. Rush check or M. Q.— 
Appliance service equipment catalog 25c. 
Jacknan. Hattertown Road, Newtown, 
Connecticut 06470. 


10 WELDING, 
SOLDERING 
WELDERS — 110/220, 150 Amperes 


$53.50. Morris, 1070 Inner, Schenectady, 


New York 12303. 


T1 DO-IT-YOURSELF 


PSYCHEDELIC LIGHTING MANUAL! 
Make strobes, Kaleidoscopes. organs, etc. 
Send $2.95. Lightrays, 1315-E Weaver, 
Philadelphia, Pennsylvania 19150. — — 


m —— MÀ e——— ab 


Your Own Wrought Iron Workshop 


Rediscover the fun of Creating with your own 
hands. These versatile. quality Tools, turn out 
heautiful metal products for home or for sale. 
Featured editorially in this magazine. 
MARCH 1969 

The Tools shear Metal. punch holes, make scrolls, 
eurves, cireles., right angie benda and rivet the 
metal together. Requires no heat or electricity. 

fear manufacturera guarantee, Complete stock 
of metal, rivets and accessories available, Free 
literature or send $1.00 for Design Manual and 
sample metal. 

Creative Educational Services, Inc. 
Box 154, Parsippany, New Jersey 07054 


FIRE & BURGLAR ALARMS 
1971 Handbook & Catalog 


Save 
Hundreds 
of 


Dollars 


l from famous 
Easy step by step illus- 
lrated instructions, no special tools rē- 


Professional equipment 
manufacturers. 
quired. Save up to 755. This handbook 
is n mist for every homeowner and husi- 
nessman. Just #1 cash, check or M.O 


ALARM COMPONENT DISTRIBUTORS 
33 Mew Haven Ave., Dept. P.S. 
Milford, Conn. 06460 


BURGLAR-Fire Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales, Box 357 Birch Run, Michi- 
gan 48415. 


EARLY AMERICAN FURNITURE 
YOU CAN BUILD completely detailed 
book, 3.50 ppd. Manor, Box 416, Flush- 
ing, N.¥. 11365. 


DO-It-Yourself books written by Bet- 
ter Homes and Gardens. Hundreds of 
ideas. illustrations and instructions. 
Titles: Planning the Best Bathroom; 
Basement/Rec Rooms; Add-a-Room; 
Patios and Fences: Bookshelves: Fire- 
places; Project Plans; Painting, Finish- 
ing and Decorating; Storage; Gardening 
and Landscaping; Kitchens; Handyman 
Tips. All 12 titles $6.80—6 titles $3.50— 
3 titles $1.80— single titles 654. 
National Plan Service, Dept. 106, 1700 
W. Hubbard. Chicago, Illinois 60622. 


BUILD Log Cabins, rustic furniture, 
fireplaces!!!! Complete manual, $3.00 

. "A" Frame plans, $2.00 . Guar- 
anteed . . . Bilder, 956 Springdale, At- 
lanta. Georgia 30308. 

BURGLARY PROTECTION—Profes- 
sional alarm system components, locks, 
safes, accessories. Free catalog. TPC, 
Box AE-1. Cupertino, Calif. 95014. 


CONVERT mower engines into air 


compressors. Write. Showalter, Box 
409B. Abilene. Kansas 67410. 
“HOW To" Books. Catalogue 254. 


Elston House. 35 Stoneycliff, Centerville. 
Massachusetts 02632. 


BASEBALL Bat Kit - includes ash 


turning and instructions for big league 
bat. $2.00 FOB. Wood Products, Box 65, 
Bergenfield, New Jersey 07621 


E BUILD. YOUR OWN 


, POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


@ 10-in. TILT/ARBOR SAW 
€ ó-in. BELT SANDER 
€ SPINDLE SHAPER 


EUROPEAN bargains, pictures, ad- 
dresses: $5.-Rubber Stamp machines 
plans, instructions: $2.-deductible. Ja- 
kutis. 415 East 3. Long Beach 90812. 


PICTURE Framing—Profitable full or 
spare-time business. Easy to learn with 
handbook-course ‘Guide To Picture 
Frame Profits." $1.50 Guaranteed, Free 
framing-supplies catalog included. Japs, 


126-LM Seventh North, Hopkins, Min- 
nia 55343. 
GSAW profits" pattern. $1.25. 


Wer Box 41097. Cincinnati. Ohio 45241. 


FULL SIZE FURNITURE PLANS. 


Traditional, Early American, Danish 
Modern. Catalog 50c. Furniture Designs, 


Dept. 8-21. 1425 Sherman, Evanston, 
Illinois 60201. 
PICTURE MOULD—Large selection 


Will miter. Catalog 25c. Bauerle Cabinet, 
Box 1838-52, Hammond, La. T0401. 


100 PATTERNS for your Jigsaw. $1.00. 
Lynds Patterns, Medway. Mass. 02053 


FREE Catalog. Clocks, Movements, 
Hands, Gifts. Newport, Box 6848J, Bur- 
bank. Calif. 91505. 


TERRY CRAFT PRESS 


BEGINNING AND EXPERT 
CRAFTSMAN 


206 Main St., Madison, New Jersey 07 840 


YOUR ONE SOURCE FOR ALL 
THE LEADING BOOKS ON: 


HOME REPAIR 

HOME IMPROVEMENT 
ANTIQUE RESTORATION 
CABINETRY 


CATALOG AND BOOKGUIDE 50¢ 


Refunded on first order 


13 TOOLS & MACHINERY 


BRITISH-made 
turning tools and accessories from Peter 
Child, Great Yeldham, Essex, England, 
5üc stamp for details. 


professional wood- 


ROUTER Bits. High Speed, 14” Shank, 
Used. Excellent Conditicn. $2.50 Dozen 
Postpaid. Lillian's. Box 17165-5, Chicago, 
Illinois 60617. 


MICROMETERS — Indicators—Steel 


—Aluminum-— Brass, Maximat, Unimat 
Lathes, Accessories. Lists free; complete 
mailing-50c. Campbell 1424 Barclay, 
Springfield, Ohio 45508. 


FINEST Woodcarving tools. supplies— 


1971 catalog 25c. Woodcarvers Supply. 
M West 28th. Minneapolis, Minn. 


Popular Mechan- 
ics said in July, 


1959 (p. 166): 
“Handiest Tool 


19 MOTION PICTURES 


FREE Catalogues, 5.000  8-168MM 
rums um A Films, Green- 
vale : 


175-FOOT 8MM. PREVUE MOVIE. 

Only $1.99. See Laurel & Hardy, ped 
lin, Fairbanks, Eeystone Cops, Í 
Pickford, Chaney , . . comedy, drama, 
adventure. history from the silents! 
Taste the fun of great movies right at 
home! Order today... specify standard 
or Super 8. Free catalog. Blackhawk 
Films, 701 Eastin-Phelan Bldg., Daven- 
port, Iowa 52808. 


FREE! 64-page catalog, 8-l6mm film, 
Epp processing equipment. Superior, 
448 N. Wells. Chicago, Illinois 60610. 


16MM SOUND Films. New. Used for 
Sale, Free Catalog. National Cinema, 
J33 W. Sith St., New York City, New 
York 10019. 


SENSATIONAL! “Coming Attraction" 
oldtime silent movie nickelodeon screen 
ads in 35mm. Lists, sample slide. 10c. 
WICP, Box 392, Elmira, N.Y, 14902. 


8MM- 16MM BARGAINS! Free Cata- 
log! Cinema Eight, Box 245-PS, New 
York City, New York 10028. 


UNUSUAL movie supplies. Free circu- 
lar, Esoh, 47th Holly, Kansas City, 
Missouri 64113. 


19B COLOR SLIDES 

35MM. COLOR SLIDE SAMPLER... 
20 "best" 27 x 2"... $1.00. Free catalog 
Hundreds of sets . travel, circus, 
wildlife, flowers, railroads, war, etc. 
Order today. Blackhawk Films, 702 
2 i Bldg.. Davenport, Iowa 


35MM COLOR Slides, 10,671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog 10c. Wolfe Worldwide Dept. 16- 
21, Los Angeles, California 90025. 


SPACE - Nature - Underwater slides. 
Sample slide 50c. free catalog. fmRE. 
Box 608, Dana Point, California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinish- 
ing by one of Country s largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan'' Stamps you quickly redeem 
for valuable Photo Supplies. 8MM Eoda- 
chrome $1.29; 8 Exp. Eodacolor $1.79; 
SEMM Kodachrome, 10 Slides $1.39; 8 
Exp. Black/White 68c. Satisfaction guar- 
anteed. Send exposed film or request free 
mailers, complete Price List and Gift 
Catalog. Direct Mail Photo, Box 8352-PS5, 
Pittsburgh. Pa. 15218. 


PHOTOGRAPHERS—Save on color 
prints and enlargements from slides. 
Photofinishing by one of the nation's 
largest and most respected labs. 312x3!5, 
or 3152x5 color prints from your slide... 
£1.00; 3 for $2.40; Duplicate slides... 
35€ each; 4 or more . 25€ each. Large 
quantity price available on request, Sat- 
isfaction guaranteed. Send to Film Ser- 
vice of America, P. O, Box 3584, St. Paul, 
Minn. 55101. Minnesota residents add 
3*5 sales tax. 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound, gem cutter. Jewelry maker. hob- 
byist or craftsman can be without. Full 
of bargains, exclusive items. low prices 
from largest suppliers and authorities in 
the field, Free new catalog just off the 
press, yours Tor the asking. Write: 
Grieger's, De C-14, 1633 E, Walnut, 
Pasadena. Ca fornia 91109, 


DAZZLING synthetic diamond rings. 
Rivals natural stones in Brilliance and 
hardness. Men and Write 
Gems, Box 93-B. Colton.. Calif, 92324. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


ART Treasures. Classical Swords, 
Shields. Statues. Send $38.00 for Solid 
Bronze “Modern Woman'' worth $65.00. 
Guaranteed. $2.00 for Photographs. Mar- 
tel, Box 214R. Toronto R. Canada. 


AUTHENTIC MEDIEVAL CLOCK Rep- 
licas, Germany. Assembled - Kits. Really 
work! Conversation pieces! Brochure 
25c. Mercator, Box 477, New York 1001D. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $5.00. Catalog—Manu- 
facturing Treatise 25c. H. Belfort, 192 
N. Clark. Chicago 60601. 


26 SCIENCE & CHEMISTRY 


Laser or Phaser Pistol plans—$1.00 each 
m —— À plus 25« 


postage. 
Catalogue— 
20€. 
Roy Davis Lab- 
oratories, 
PS, 118 West Adams St., Jack- 
sonville, Florida 32202. 


FIBRE OP-EITS. Using the ‘‘magical 
optical fibers’’ that transmit light ener- 
gy. FREE CATALOG, Scientific Devices, 
21]P Albion, Wakefield, Mass. 01880. 


GIANT, New. 1970 Chemistry, Astrona- 
my. Biology Catalog. 35c (refundable.) 
Xercon Scientific, 2216 North Clybourn, 
Chicago, Illinois 60614. 


ROCEETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones, 
engines,  launchers, trackers. rocket 
aerial cameras, technical information. 
Fast service, Estes Industries, Dept. 
6-B, Penrose, Colorado 81240. 


EVERYTHING you want and need— 
chemistry, biology. astrology eatalon 35c; 
Boulevard Laboratories, 3114 E, à3rd 
St., Chicago. Illinois 60617. 


CHEMICALS, Apparatus, Biology and 
Model Rockets. Both Catalogs 450c. 
Sheard Science, Dept. PS, Columbus, 
Wisconsin 53925. 


CHEM-CLUB ... Birch Laboratories, 
Sandstone. Minnesota 55072. 


ens, It's portable. 
Takeiton the Job. 


+ Use with any 
hp motor. dol 
165. Factory di- 
rect aoe 


© 18-in. BANDSAW © 12-in. Pern ROCEKETRY, LABORATORY supplies: 
e COMB. DRILL PRESS-LATHE ; You Can Have 21 HOBBIES & Chemicals, tubes, tools. igniters, tracers. 
S : Yo " COLLECTIONS LOWEST prices, FASTEST service! Il- 
AVE PLANS $400 Ifl TOUT Shop E E T aniraa sets apok includes 
$50 |ruLsize [EACH It sands. grinds: MILITARY Miniatures for War Gam- Bor 8103. Salt Lake city, d gg. RE 
OR MORE | PATTERNS 9 Deductible polishes, sharp- sank pona ma talog "Bc. B ioe im €——— M 
- COLLECTOrS. BaLaloEg c ussler OR 515' LIQUID Rocket carries 10-pound 


10 T-E, Wollaston, Mass. 02170. 


FREE Pricelist. Worldwide Seashells. 
m 13288, Tampa, Florida 33611. Book 


Kits from $17.99 to $45.99, 
As featured in Popular Sci- 
ence and Workbench Magazines. Built and 
sold for 24 years, thousands in use. Send 
$1.00 for Plans or 25c for Catalog! 


Payinad to 10.000' Altitude! Plans, $2.88. 
Star Space Systems. PST. P.O. Box 4605. 
Vancouver 10, British Columbia. 


CHEMICALS and apparatus for in- 


GILLIOM MFG. CO. 
Dept. PST-2 St. Charles, Mo. 63301 


12 HOME CRAFTSMAN 


FOUNDEYETTE 2400 F. 114 to 48 lb. 
capacity. Circular 10e. Kansas City Spe- 
cialties, Box 193, Middleton, Wis. 53562. 


WOODWORKING Catalog and Man- 
ual 25c. Plus free ''101 Project Ideas.” 
World's most beautiful veneers, lumber, 


plywood! Wood finishing. upholstery 
supplies. Cane. Lamp parts, Furniture 
hardware. Animal  Whittling blocks. 


2,000 workshop products. Constantine 
2053-C, Eastchester Road, Bronx 10461. 


FREE: New handicraft catalog. Su- 
preme Handicrafts, Box 395-PS Sioux 
Falls. South Dakota 57101. 


101 PATTERNS of smart gifts. Novel- 
tles, Shelves, Action Windmills. plus 
"Make Money Jig Sawing' $1.25. Mas- 
priate 258. 17041 Olcott, Chicago. 
60631, 


“CABINETMAEING Made Easy" — 
“Making Formica Brand Laminate 
Counter Tops. Two excellent guides let 
you build kitchen cabinets and ‘‘tops’’ 
like professionals. Extraordinary guides 
bring master  craftsmen's short-cut 
methods. Satisfaction guaranteed. Write: 
Japs, 126-L Seventh North, Hopkins, 
Minnesota 55343 


3:24? * Inti 


ARCO MFG. CO. 


P.0. Box 817, Grand Forks, N. Dak. 58201 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


WHILE They last. still in crates Koh- 
ler 399 two-cycle, 26 HP engines com- 
plete, electric starter and alternator, 
SEA $260.000. Box 622, Salina, Kansas 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure or prof- 
it. Learn at home, Practical basic train- 
ing. Long established school. Free book- 
let, American School of Photography. 
835 Diversey Parkway, Dept. 676-022, 
Chicago, Illinois 60614. 


FILM Washers $11.95. + Film Dryers, 
Electronic Themone, Slide, X-ray. 
Film Viewers, Light Boxes. N. C. Bremer 
Labs, Pho Temp Division, Box 830. 
Ithaca, New York 14850. 


23 MINERALS & 
PRECIOUS STONES 


EARTH Science Rockhound Magazine 
subscription $3.00. Sample 40e. 


550-PS. Downers Grove, Illinois 60515. 


. MICROFILM 
READER/ 

SLIDE 

STUDIER 


PORTABLE! 
101 USES! 


m Tough plastic case, excellent optics. 
m For viewing 16mm-frame microfilm 
color slides, negatives up to 4" x 6". 
m Projects up to 4’ sq. on wall; 
up to 14" sq. on table surface. 
m Plug into wall outlet or autolighter. 
m ideal for sales demonstrations. 


m For library research — — C OD, check or 
don't wait for readers! money order. 


| m Draw and copy from film. $19. 05 os 
| Microfilm Reader (MFG. CLOSE-OUT 


Box 207 LIMITED SUPPLY 


Pear! River, N.Y. 10695 WAS $60.00) 


dustrial, analytical and private labora- 
tories. Catalog 50c. Dept. M-26. Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave., 
Rochester, New York 14620. 


COPYRIGHTED: Powerful Stellar ra- 
diations cause gravitation. Booklet $1.00. 
Carnahan, 3204 Breeze Terrace. Austin, 
Texas 78722. 


"DIGITAL Computer  Programs''— 
Elementary Fortran. $1.00. Books, Box 
1002, Austin. Texas T8767. 


CHEMICALS. Scientific, Educational. 
Rocketry Supplies. Catalog plus Discount 
Certificates. $£$.25. Dalton. Box 283M, 
Monroe, Conn. 06468. 


EXPERIMENTERS. Join our mailing | 
list! Monthly bargains. Inquiries on all 
equipment supplies welcome. Probe 
Scientific Corporation, 14207 So. Cicero, 


Crestwood. Illinois 60445. 


FANTASTIC CATALOGUE! 


Unusual, inexpensive, hard-to-find items 
in Chemistry, Hockets, Transistor radios, 
Physies, —everything! Price refundable on 
first order. (Dept. €) 2... eee M 
Spy Camera: Tide it completely in one 
hand! (Uses special spy film, —4660 exposures 
only $1.00). Take secret. pliotos. Get Kenrus 
Catalog FREE (Depr. SC) wee. $1.50 


KENRUS Hox 158-5 


Staten Island 
FEBRUARY 1971 | 167 


New York 10309 


ROCKET Manual for Amateurs: Safe 
do-it-yourself designing. testing. flring 
and fueling procedures. Includes plans 
for 5 solid (one to 20.000 ft.) and 3 
liquid fueled rockets; 4 launchers; 20 
propellant formulas. 382 pages. $2.00: 

formation 25c. York Enterprises. Box 
7172, Little Rock. Arkansas T2205. 


LABORATORY Supplies at discount 
rices. Catalogue—35c. Starr Scientific: 
anitowoc. Wisconsin 54220. _ 


SEARCHING For Economically Priced 
Laboratory Supplies? Elements charts 
and Catalogue-35c, Hagenow Labora- 
tories; Manitowoc, V Wisconsin £ 54220. 

ROCEKETS!! 2.600 Feet Altitude! Pow- 
erful new motors with tracking smoke! 
—New Kits--New. Big 1971 Catalog—25c 
{refunded on first order)! Speedy Deliv- 
ery! Centuri Aproapnes, Box 1988. Phoe- 
nix. Arizona 8500 


27 PLASTICS 
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LARGEST Plastic Handicrafts. Supply 
catalogue $1.00 (refundable). R.P.H. 
Mig.. 24-P Winter. Stamiord. Connecti- 
cut 06905. 


CASTOLITE pours like water. hard- 
ens like glass. Without heat. Embed 
natural flowers. photos. coins. Many 
other moneymaking projects. Manual 
25c. CASTOLITE, 71:102B, Woodstock, 
Illinois 60098. 


30 GARDEN SUPPLIES | 
& EQUIPMENT 


NS esce Landscaping and the growing 

o eris Start a profitable business 

or full time. Free information with- 

ut obligation. Lifetime Career Schools. 

t. A-B63. 2251 Barry Avenue, Los 
Angeles, California 90064. 


31 FLOWERS, PLANTS & 


NURSERY SUPPLIES 
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CARNIVOROUS (1 CInsectHrorous) Plants. 
kinds. Illustrated catalog, 25c. 
Peter Pauls. Canandaigua, N.Y. 14424. 
GINSENG Bringing $20 pound. Have 
seeds, roots. Goldenseal. Full informa- 
tion. G. Collins. Viola. Iowa 92350. 
WATERLILIES. paps. linintnivin: 
building instructions berglass pools 
catalog. Van Ness Water Gardens, 2460 
N. Euclid. Upland. Calif. 981788. 


32 REAL ESTATE 
GOVERNMENT Yan ds > Low 
$3.50 acre! Millions Acres Throughout 
U.S. ... Canada! Free Details! Land 
ES Box 11071-S, Indianapolis, Ind, 


LAND! EASY TERMS leks than bank 
rates. Northwest Timbered Acreages as 
low as $1250 Total Price. 5-10-20-40 
Acres, For People who love the land—A 
tract of Recreation Land to have for your 
very own! In Northern Idaho, North- 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
country, All covered with growing tim- 
ber, Access and Title insurance with each 
tract, This is select land with natural 
beauty. recreational and investment val- 
ues, Plan for the future and retirement 
recreation, We have tracts of many types 
and sizes from which to choose, includ- 
ing beautiful Northwest Waterfront 
property. Your inspection is welcomed. 

Write us for free list. maps, and com- 
plete information, Write to: Dept. WC, 

forestation. Inc. P.O. Box 106. Op- 
Pe Station, Spokane, Washington 


GOVERNMENT Lands low as 
$1.00 Acre! Millions Acres! For exclusive 
he en a Land Buyer's Guide™ . 

s "Land portunity Review" listing 
ante available throughout U.S. 
$1.00. Satisfaction Guaranteed! United 
20036. Box 19107-FB, Washington, D.C. 


FREE! New 1971 Spring catalog! Hun- 
dreds of bargains, homes, farms, re- 
sort, businesses, investment property in 
many states. Actual property photos! 
Your copy FREE! psta code, please.) 
SAFE-BUY vus Estate, Box 589-PS, 
Little Rock, Ark. 1220 


m 


OCALA FOREST CAMPSITES 
DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 


fishing. Free maps and photos, (Un- 
available in states IRIURE. separate 
registration) ADTOLBTIUE ernor, 


Inc.. Dept. Deland. | Florida 32120. 


CANADIAN Vacation Lands; Full price 
8385.00. 40 acres, $10 month. Suitable 
cottage sites, hunting. fishing. 1nwest- 
ment, Free information. Land Corpora- 
tion 3768-D Bathurst, Downsview, On- 
tario, Canada. 


mraman GET YE Le mm 


1 ACRE — Curndiam Border — hun- 


$1 
dreds campsites, islands, farmlands. di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed. Register. 
Room 11, 110 Church Street, Toronto 1. 
Canada. 

CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still available— 

0.00 plus $6.50 Taxes yearly. Maps. 
pictures, $2.00 (Refundable). Informa- 
tlon Bureau, Norvat 3, Ontario, Canada. 


168 | POPULAR SCIENCE 


CANADIAN LAND FROM $9 ACRE! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for farm- 
ing. cottages, hunting. fishing. invest- 
ment. Free catalogue, Canadian Estate 
Land, Dept. PSC-2. 194 Wilson Ave.. 
Suite 101, Toronto 380. Canada. 


FREE ... SPRING 1971 catalog. all 
types real estate coast to coast! UNITE 
FARM AGENCY, 612-PS. West 47th St 
Kansas City. Mo. 64112. 

NEW'—FREE CATALOG! Big SPRING 
edition! Over 4.600 properties described. 
pictured— Land. Farms. Homes. Busi- 
nesses— Recreation. Retirement. Selected 
Best thruout the U.S.! 71 Years’ service. 
548 Offices. 40 states Coast to Coast. 
Mailed FREE from the World's Largest! 
STROUT REALTY. 60-BT E. 42nd 5t.. 
NY. NY. 10017: 7-BT 5. Dearborn. Chi- 
cago. Ill, 60603; 521-BT E. Green. Pasa- 
dena, Calif. 91101. 
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ARIZONA— —adjoining Prescott Nation. 
al Forest. Ideal year round climate. 
Two acres, perfect for home, cabin or 
mobile home. $1.495, low terms available. 
G.E, Sweeney, Glenarm Land Co.. 2233 
No, 7th St.. Phoenix 85006, 

NEW: Canadian oil leases. $1.00 acre. 
Free information. Northern, Box 70-DR. 
Montreal 206. 


NOW: Benefit pum Canada's most 


profitable natural resource. Timber 
Leases. $1.00 acre, Free information. 
Timberland. Box j 70 -DR, Mont real 206. 


CANADIAN LA KEFRONT PROPERTY! : 


$10.00 PER SHORELINE FOOT. Well 
Wooded acreage on lakes teeming with 
fish. Suitable for hunting. fishing and 
investment. Small monthly payments. 
Free Booklet. Canadian Shoreline, 2200 
Avenue Road. Suite 103, Dept. PSC-2. 
Toronto 380, Canada, 

$1 ACRE—U.5.A.—CANADA 

MILLIONS Acres, Direct from govern- 
ment agencies. No middlemen... Fam- 
ily Vacationing. Fishing. Hunting, 
Homesteading. Investing . . . For amaz- 
ing "where" and “how'', "All States— 
All Canada Govt, Lands Digest" . , . 
plus invaluable Canadian maps. Rush 
$1.00 (Guaranteed) Can-Am Lands, P.O. 
Box 1147, Buffalo, New York 14240. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


British 1 
 OÓHBSGHERSUEEEE IUIS Nnm 
COMMANDO KNIFE 


The Knife recommended by all military 
authorities as excellent for self-protec- 
tion. Razor sharp. double cedre stainless 
steel blade. sturdy wood handle, 59 .98 
Write for FREE catalog. 
DANCO PRODUCTS, Dent. 52 
475 Fifth Ave.. N.Y., N.Y. 10017 


FREE ... Wholesale Catalog. Beads, 
Spinners, Lure Parts, Sinker Molds. 
Jigs, Reels. Finnysports (236) Toledo, 
Ohio 43614. 


FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever, 
Do-It-Yourself stuff galore; Net Mak- 
ing. Rod Building. Sinker Casting, 
Worm Moulding. Fly Tying, Fish Smok- 
ing. Bait and lure components-Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co.. Box 5510, Toledo, Ohio 43613. 
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GOLFERS. Deadly accuracy putting, 
amazinziy simple. For season supply send 
$2.00. Horvath, 870 Davenport Rd. 
Toronto, Ontario, Canada. 


OUTDOOR Discount Catalog Featur- 
ing Rods, Reels, Lines. Golf Equipment. 
etc, Orchard Trading Company. Box 241- 
PS. Hastings. Michigan. 


FREE Catalog! Boating. Sailing. 
Camping Supplies, Tents. Hardware, 
Gadgets. Gifts. Laacke & Joys. 1440 N. 


Water St.. Milwaukee. Wisconsin 53203. 


IMPORTED 


LOCK BLADE, 
KNIFE 4 


ONLY $275 each 


9" Overall Length 
5" When Closed 


e Opens instantly easily and 
, locks auli- 

e Sharp and matically to 
Tough prevent acci- 

e Stainless Senta eloning: 
Steel Blade tough stainless 


steel blade för re- 
Hable use and hard, 
long service, Money 
back in 5 days if nat 
satisfied. Send $2.75 
plus 25c t0 cover post: 
are and handling. 


WESTBURY SALES CO. 
CM P.O. BOX 434, WESTBURY, N.Y. 11590 
, DEPT. L-93-PS 


FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery, 
Hunting and Camping Equipment— 
Thousands of items. EREGI: Inc., Dept. 
R. Sidney, Nebr. 69162. 

UNDERWATER SAUCER: Sea S led; 
you submerge. maneuver, surface at will. 
Detailed plans, photograph. decal $1.00. 
Michigan Water Specialties, Inc.. 249 
Albany; Ferndale. Michigan 48220. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine ~ specimens 
aquarium supplies. Illustrated catalog 
25c. Marine. Box 248-07. Dania. Flor- 
ida 33004. 


^ SEAHORSES. Animals. Aquariums 
and Pet Supplies Catalog. 25c. Aqua- 
land. Box 130, Miami, Florida 33145. 


38 BIRDS & ANIMALS 


" $500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment, breeders and instructions. 
Illinois Research Farms. Dept. SPB-2. 
Barrington. Illinois 60010. 


 RAISE Rabbits for us on $500 month 
plan. Free details. White Rabbitry—PB, 
Mt. Vernon. Ohio 4 43050. ——— 


MAKE Big Money raising chinchillas. 
rabbits, guinea pigs for us. Catalog 25c. 
Keeney Brothers Farms. Inc., New Free- 
dom, Pa, 17349 or Summerfield, Fla. 
32691. 

QU AIL. Cages, Supplies 
Catalog. Marsh. 14234.  Brookhurst, 
Garden Grove, California 92640. 


8$625-$900 MONTHLY! Raise small 
laboratory-breeding animals for us. Also 
chinchilla. We supply, breeders, equip- 
ment. instructions. Fox River Valley 
Research Farms. Department PSR-021. 


McHenry. Illinois 60050. 


AMAZING  Profits!! $10.000 Yearly 
Raising Rabbits for Wool and eiu s 
Details 25c coin. American Angora, Ma 
ta 1. Montana 59538. 


39 EARTHWO RMS, 
CRICKETS, FROGS 


EARN Money raising. fishworms for orms for 
us! Exciting details free! Oakhaven-121. 
Cedar Hill. Texas 75104. Mnt X M" 


FREE Literature— We Teach You To 
Raise. Sel] Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


HYBRID Redworms -— ET 000-510. 00. 
20.000-520.00. Postpaid vim raising in- 
structions. Brazos Bait Farms, Rt. 9, 
Waco. Texas T6705. 


40 HUNTING & FISHING 
INFORMATION 
^ LIVE Traps for animal, bird, fish. 


Free catalog. Mustang-NCT76, Box 10880, 
Houston. Texas T7018. 


Incubators. 


42 FIELD GLASSES, 


TELESCOPES, MICROSCOPES 


^ FREE Catalogue! Thousands w was sur- 
plus optical bargains. Lenses, Prisms. 
Telescopes, Binoculars, etc.  Jaegers. 
891G errick Road, Lynbrook, New 
York. 


BINOCULARS Direct from Manufac- 
turer, Finest Quality. Tremendous Sav- 
ings! Catalog 50c, refundable. Koyu. 4116 


Crenshaw Blvd.. Los Angeles, Calif, 
90008. 

SCIENCE Bargains! Lenses,  Tele- 
scopes, Binoculars, Microscopes, Kits, 
Parts. War Surplus. Send $1.50 for be- 
ginners' 10 lens kit with instruction 


booklet, Order Stock 2-CN, Request Free 
148-page Catalogue CN, Edmund Scien- 
Ufe Co., 300 Edscorp Bldg., Barrington. 
New Jersey 08007. 


BINOCULAR. Riflescope Sale! Free 
color catalog. 100 Models $9.95—$250.00, 
Write: United, $8043 South Western 
BCAT 5516. Chicago 60620. 


TELESCOPES (reflectors) complete 
kits. Other accessories. request free lit- 
erature. Criterion Manufacturing. Dept. 
PS14, Hartford, Connecticut 06101. 


43 GOVERNMENT 
SURPLUS 


JEEPS Typically From $53.90 . . . 
Trucks From $78. Airplanes. Type- 


writers, Boats,  Clothin ng, Camping. 
Sporting Photogra hic. Electronics 
Equipment. Wide ariety. Condition. 


100.000 Bid Bargains Direct From Gov- 
ernment Nationwide, Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 


Service, Box 820-B, Holland, Michigan 
49423. 


JEEP and Gov't. Surplus Buying Manual 

| (Jeeps Pictured) Hk, Surplus Bargaim- Cat- 
alogue Mk. Both for $1. Surplus Jeeps, | 
Dept. S, Box 1563, York, Penna. 17405 | 


— — —À 


Metcalf, 


JEEPS From — $52.50. Typewriters 
From—$4.15. Cars From—$31.50. Walkie- 
Talkies, Motorcycles, Airplanes. Boats. 
Typical “As Is" Bid Bargains From 
Uncle Sam. Tremendous Variety. Excit- 
ing Free List. Write: Enterprises. Box 
402-61. Jamaica. New York | 1 1430, O 


JEEP and Gov't Sur lus I Buying Man- 
ual (Jeeps Pictured) 50c. Surplus Bar- 
gain Catalogue 50c. Both $1. Bargain 
Surplus, Box T89PS, York. Pa, 17405, 


DARASA RRA A Pa a 1E i 


1971 SURPLUS Army. Navy store il- 
lustrated catalog. Send 504 (refundable 
with first $5.00 order). Ruvel 3037 N. 


Clark, Dept. 2M. Chicago. Ill. 80814. 
GOVERNMENT Lands. low as $1 a5 $1.00 00 
Acre! Millions Acres! For exclusive 


"Government Land Buyer's Guide" aps 
plus "Land Opportunity Review'' listing 
lands available throughout U.S.. send 
$1.00. Satisfaction Guaranteed! Surplus 
anon Box 19107-FN. Washington. D.C. 


GOVERNMENT "Surplus — How and 
Where to buy in your area. Send $1.00. 


Surplus Information. Headquarters 
Dc 70024. Box  8225-P5. Washington. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


Sos so : — 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfaction 
or refund. Gaucho, Box 1769-56. Chi- 
cago 60690, 


POWERFUL Muscles Fast! Free bro- 
chure, University Bodybuilding. Box 
4327-B Northeastern. Dearborn. Michi- 


gan 48128. | 
EARATE, Judo. Kendo, Tatami 1970 
Catalogue. Oldest Dealer 35c. Judo 


America, B200-1090 Sansome, San Fran- 
cisco, California 94111. 

BAR-BELL Course, $1.00. Catalogue 
10c. Good Barbell. B-2095. Saginaw. 
Missouri 64864. 


DEFEAT Any Bully, Size Unimportant. 
Ju-Jitsu Fighting Booklet. $1.00. Bar- 
gain Books Co.. Box 131W, Auburn. New 
York 13021. 


ee a ee 


GIANT Muscles! Doctor  Cureton's 
Revelations. Rush $1.00 (guaranteed!): 
New Book. Box P15242, Atlanta 30333. 


KARATE-—complete instructions. Il- 
lustrated, only $1.25. Bales Co.. 650-PS, 
Escondido, California 92025. 


FREE! | | POWERFUL MUSCLES FAST! 
Fantastic New Discoveries in the science | 


of bodybuilding. Now, in the privacy of 
your bedroom, our method will add inches’ 

of powerful muscles to arms, chest, shoul- 
ders & legs. Learn secrets on trimming the | 
waist with ultra-modern methods—tfast! | 
Regardless of age, skinny or overweight, 

we can transform your body to physical 

perfection. Send for free brochure. Univer- 
[sal Bodybuilding. Box 485-A13, Dearborn, 
| Mich. 48121. 


46 PROFITABLE 
OCCUPATIONS 


FREE Book ‘999 Successful, Little- 
Known Businesses." Work Home! Plym- 
puth 45-T. Brooklyn, New York 11218. 
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FREE Literature—Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm-10. Plains, Georgia 31780. 


FREE catalogs. Repair air condition- 
ing refrigeration, Tools, supplies, full 
instructions. Doolin, 2016 Canton. 
Dallas. Texas 15201. 


HOW “to Make Money Writing Short 
Paragraphs, Information Free. Barrett. 
Depi- C-86-02. 6216 N. Clark. Chicago 


$625-$900 MONTHLY! Raise small lab- 
oratory-breeding animals for us, Also 
chinchilla, We supply breeders, equip- 
ment. instructions. Fox River Valley 
Research Farms. Department PSP-021, 
McHenry, Illinois 60050. 


47 BOOKS & MAGAZINES 


PLAYBOY Magazines Buying and Sell- 
ing Al] Dates. Jerald Daily, 2901 Oak. 
Evansville. Indiana 47714. 


THE Complete Illustrated Book of 
YOGA has everything — Send $10 to 
aed ded Dept. 10. 55 Blanche Street, 
Cambridge. Massachusetts 02139. 


OVER 2.000.000 BACEDATE MAGA- 
ZINES! Specify needs, Midtown, Box 
917-PS, Maywood. New Jersey 07607. 


BOOES That can help make your 
dreams come true—success, health. hap- 
piness.. Write Inspiration Library. Box 
J-Å, Fox Lake, Wisconsin 53833. 


BACK Issues. Thousands! Latest List 


York 11550. 


BARGAIN Self-Help Books $1.00-$2.00 
formerly to $5.95. Fowler. Drawer 3397. 
Woodbury. New Jersey 08098. 


—5$1.00. 65 California, Hempstead, New 


TWENTY Different Australian Maga- 


zines (ten pounds)—$5.00. Ten—s3.00. 
Melbourne/Sydney Newspapers — $1.00 
each. Perth, Ade Agde ey ne — "5c, 
“Australia 

rt—50c. 
.292-page 
Anetré ia Yearbook—5$2 99. 36 pounds— 
all different Australian publications— 
$35.00. Postpaid Canada/USA. Austra- 
n News. Box 6428. Torrance. Calif. 


48 TOYS & GAMES 


FUTURISTIC Transluscent Chess Sets: 
510.00. French Enterprises, Box 166, 
Columbia. Missouri 65201. 


KITES, KITS, PLANS! KYTE TALES | 


KYTE TALES I5: 

1. An introduction to new 
& novel kite designs. 

2. A kite catalogue. 

3. A kite ''textboak'*, 

4. 22 ritteri for both adults 

5 

6 


C fü "res ry din 1. 
" n as in ustrate 
. Onty 25¢ 3 AANE 

Ede HOUSE, Box 145.t 
Richardson, Texas 75080 
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49 JOKES & & NOVELTIES 


PEACE Buttons. 350 novelty buttons, 
bumper stickers, catalogue 10c. Harri- 
son. Box 233H. Bethpage, N N.Y. 11714. 


F R E J MAIL THIS 


ama NEW CATALDO OF 


NOVELTIES 
TRICKS 


birdak. Bergin. takor. 
i, No Laert Macessary. Sand Ad with Meme A Addere i 
JOHNSON SMITH CO., Dept. c-11 Detran, Mach AELH 
L] 
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50 MAGIC TRICKS, 
PUZZLES, ETC. 


BE A Magician! Two egg oe explain- 
ing sixty-eight tricks jus s large profes- 
sional catalog. $1.00. agic, Inc., 5080 
Lincoln. Chicago. Illinois | 60625. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 


log 10c, Top Hat, Evanston. IIL. 60202. 


COMPLETELY illustrated 84 Page 
Catalogs, 25c, nhattan Magic, Box 
334-8, N.¥.C. 10011. 


CATALOG z21. 190 me 25c. 1,500. - 
399 Tricks, Jokes, Novelties rem T408- 
PS. San Antonio, o, Texas 7 


HOUDINI Magic Catalog!! 
Greatest Tricks!! Our 32nd year! Rush 
only 25c, Free trick included! Vick Law- 
ston. Box 2026-S. Pompano Beach, 
Florida 33061. 


500 TRICES. Douglas famous Magic 
Catalog. only 10€. Batter Magic for 
poke Club, stage. Fastest mall service. 

glas Magiciand, Dept. 12, Dallas, 
Texas 15221. 

MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners. 
amateurs, professionals, Kanter's, P-200 
South 13th St.. Philadelphia. Pa. 19107. 
TH —À 


51 COINS & CURRENCY 


BARREL of Pennies Found on Ranch! 
All before 1956 (mostly '"S')—includes 
Indianheads! 50 mixed $2.00, 22 different 
"5" Lincolns, including 1955S. £1.60. 
different Lincolns 1908-1939. $1.60. 10 
different “S° Jeffersons, $1.60. All four 
$6.50. Harris. 2775G Park. Santa Clara, 
California 95050. 


MEXICAN SILVER PESOS. Limited 
Supply. 1957-1967, $1.00 each, Peso, 840 
Heron, Cocoa, Florida 32922. 


COMPLETE U.S. List: —cents to iiiver 


note 25c. Schultheis, Box 1515. New 
Hyde Park, New York 11040. 


SEND only 5c for valuable booklet 
"How To Collect Coins" which is loaded 
With expert advice. You will also receive 
5 diflerent foreign coins and your copy 
of the most unusual and interesting col- 
lectors catalog available anywhere. Ls 
or Coins, Dept. VH-2, Littleton, N. H 


zs 


LINCOLNS: 19358-19558.  VG-BU. 
82.00; Price list. 1960-D SD. 10c. Coin- 
ville, Box 394-P. Tarrytown. N.Y. 10591. 


INDIANHEAD cent with terrific bar- 
ain list 35c. Nelson. 346-R. Rye, New 
ork 10580. 


GIANT bargain List. 1c. 
able). Economy. Box 227, 
Massachusetts 02048. 


(Refund- 
Mansfield. 


COUPON TODAY 


+ JOKES 


"S'" PENNIES, 19415 Through 18708. 
$1.25. Morehead. 2080 Houston, Thou- 
sand Oaks, California 91360. 


MERCURY Dimes, 2 different. 25c. 
Bedrin, 1100A Northeast 125th, North 
Miami, Florida 3 33161. 


SCARCE 1958-d Apostrophe 8 error 
cent uncirculated 25c. Bargain Lists 
Free, Sayers. 1000 Unaka, Johnson City, 
Tennessee 3' 1601. 


COMPLETE Wartime Nickel Set, $4.50. 
Village Coin Shop. Dept. C, Plaistow. 
New Hampshire 03865. 


UNITED STATES Coins! All ty 
mixed Grab-Bag style. Values $6. 
$60.00. Send $4.00. Coin Surprises. P.O. 
Box 532, Dearborn, Michigan 48121. 


“FPREE!"'—1918-S Lincoln. Also re- 
celve Bargain Price List. Hobbyist's 
Village, P, O. Box 781, Dept. 82, Lyn- 
brook, New Y York 11563. 


— FANTASTIC Bargains! Rare Coins 
Price list 25c. (Refundable). Prem, 
Box TTI6PS, Spokane. Wash. 98208. 


2-HEADED Kennedy Half Dollar. Im- 

poss ossible to detect. Genuine, legal. $3.95. 

coln Cent 1970S Two-Headed, $1.25 - 

10 for $9.50. Guaranteed. Serendipity, 
Box 2037G. Santa Cruz. Calif. 95060. 


GOLD COINS of the World, Beautiful. 
low prices. Plus thousands of United 
States Colns. Free price list. Please send 
long, airmail envelope, self-addressed 
ed, Silver Center. Box 22171-5, 
San Francisco. California 94122. 


52 STAMP COLLECTING 


NUDES set (4)—Unusual Approvals 
I0c. Atlas. Plainfield. Racine, Wisconsin. 


INL I. NER 


U.S. Mint Specials! Flag Set Complete. 
$1.00; le, 2c, 3c Famous Americans (21 
different), $1.00. Free list. Brooks, 2601 
Avenue "m. Brooklyn, N.Y. 11229. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, 
mounted in Scott order, Bullot Philatel- 
ics, rr^ Bay Parkway, Brooklyn, New 


=m 


Yor 


RUSSIA High-Value Collection, 32 
diferent Russia—some over 50 years 
old! Commemoratives. Czarist Issues. 
Airmails. Catalog price $2.99, Special 
Get-Acquainted Offer—all for only lOc! 
H. E. Harris, Dept. GG-50, Boston, 
Massachusetts 02117. 


a a: 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old—10c with 
New York Jaxon, Box 145-5., Brooklyn. 

w York. 11230. 


225 STAMPS FOR ONLY 10c! Air- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel ser- 
vice anytime, MYSTIC STAMP CO., 
Camden 55, New York 13316. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargsins in- 
cluding U.S. & B.N.A. stamps, packets. 
albums, accessories and supplies. Also, 
fine stamps from our approval service 
which you may return without pure 
chases and cancel service at any t 
Jamestown Stamp, Dept. E21PS, James. 
town, New York 14701. zs 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
m £j ESB. Box 70, Brook- 

y 


"AFRICA." 25 beauties. 10c. Approv- 
a. Sore. Box 1915CS, Naples, Florida 


UNITED States commemorative collec- 
tion containing 33 different--10c, Ap- 
rovals. White. 516-W Avenue L, Brook- 
»n 30, New York. 


B0 DIFFERENT U.S. Stamps, Includes 
1943 Flag Stamp of occupied Nations. 


Mt 
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Only 25c. Approvals included. Willett 
Co.. Box 338-Y. Yorktown Heights. New 
York 10598. 


NEW Issues- —Free Weekly Illustrated 
list. Brooks. 2601-P Avenue "U." Brook- 
lyn, New York 1 11228. 


WOW! 110 All different Germany 10c. 
Commemoratives. Airmails, High Values. 
Big catalog. bargain lists. Also, fine 
stamps from our approval service, which 
you may return without purchases and 
cante] service at any time. Jamestown 
Stamp. Dept. A21PS, Jamestown, New 
York 14701. 


COMPLETE Set of 6 Glant Stamps 
shows Pres. Eisenhower with Kennedy. 
Nixon. Pope John. Churchill, Adenauer 
& additional great moments in history. 
This complete set. plus Big Stamp Dic- 
tionary, is yours for only 10¢! To intro- 
duce our approvals, Stampex, Box 4TEP. 
White Plains. N. Y. 10601. 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations—Most a Half-Cen- 
tury Old! Nations overrun by invaders 
and never freed again. Stamps so ap- 
pealing that experienced and beginnin 
collectors alike will want them. You ge 
110 other stamps from Britain's Lost 
Empire plus illustrated Album to keep as 
a Bonus should you buy $1 from our 
Approval Selection. Or return Album and 
110 stamps with selection and buy noth- 
ing. Cancel Service anytime. But Lost 
Mations stamps are vours ta keep! Send 
lüc for mailing while puppies last, Ken- 
more. Milford LN 677, N. H. 03055. 


kansas 72901. 


FAR East Assortment—Viet Nam, Ja- 
pan, Korea, Formosa and others on 
lc with world wide approvals. Clar 
Stamps. Dept. 588, Muskegon, Michi- 
gan 49444 


AMERICANS on foreign stamps, Presi- 
dents Kennedy, Roosevelt, Lincoln; U.S. 
Spacemen. Princess Grace and others. 
10c with approvals. Roseland Stamps, 
Dept. 58, Spring Lake, Michigan 49456. 


1500 FOREIGN 51.00: 5000 $3.00; 9000 
$5.00. 5000 USA, contains airs, dues, 
residentials, revenues, 
igh values, etc. ge I. 
USA commemoratives Pe. 
1926 USA $1.00; 700 ss To: "wy $1 
No approvals. Meyers, 5321 Fleming, 
Richmond, California, 


UNITED States Approvals, 3€ and up. 
Stamp-A-Nanza, 1904 Broad, Schenec- 
tady, PS, N.Y, 12308. 
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MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! AHC, Hox 
6000-PS, San F Francisco, Calif. 94101. - 


RARE Stamp Free. Also new packet 
Aden to Urundi. with Kennedy. ‘Trian- 
les. Space, Sports, Ships, Dogs. Cats. 

tiles. Plus Others. All Free. Send 10c 
for mailing. Empire Stamp Co., Dept. 2, 
Toronto. Canada. 


100 CANADA 25c. Excellent value, Ap- 
provals. Continental, Limehouse, On- 
tario, Canada. 


^ SENSATIONAL Clearance, Forty Dif- 
ferent Packets, $1.00. No approvals. 
Norge Company, Wyckoff, N.J. 7481, ab 


FREE!!! 25 U.S. commemoratives, 2" 
diameter magnifier. Postage-l0c. Ap- 
provals. Misdrak, 5630 Wilson, Chicago 


* 


VAN or Gold-Framed Paintings. 
Multicolored complete postage set Free! 
If Approvals Requested. Frija. RFD l1. 


Box 157A, Red Hook. New York 12571. 


SEND only 5c for Worldwide Collec- 
tion of over 50 different Singapore, 
Grenada, Chad, etc. Contains old and 
new issues, sports, animals, eic. You 
will also receive interesting lists and a 
certificate worth 50c toward purchases. 
Goliath Co.. Dept. TP-2. Bethlehem, 
New Hampshire 03574. 


FREE--Mint British Colonials from 
Sabah. Seychelles. Tristan Cunha, Sara- 
wak. Negri Sembilan, Caymans, South 
Georgia, Free with Approvals. Viking, 
Great Neck | 5. New York. 


HITLER — Infamous Commemorative 
Set lòc. Approvals. Iannuzzi, Box 7é241- 
. Los Angeles 90005. 


"JAPAN.'" 25 Beauties. 10c. Ap pprov- 
als, Cohen, Box 830PS. New York, New 
York 10010. 


7 DIFFERENT 3c U.S. commemorative 
plate blocks $1.00. 63 different U.S. com- 
memoratives 10c. Approvals. Gordon 
Davison, Henniker, New Hamp. 03242. 


UNMOUNTED Collections. 300 Differ- 
ent United States Commemoratives $3.00. 
No approvals. Fairplay Stamps. Box 
4155, Anaheim, California 92803. 


RUSSIA-Airmails, Paintings, Rockets, 


Sports, 25 others. 10c. Attractive = 
provals. Gouge. Box 88-SF, Elizabe 
ton, Tennessee ; 31643. 


SEND only “1c for nice colleotion of 
U.S. stamps including $5.00 issue and 
scarce mint Slpex Souvenir Sheet. You 
will also receive the most wonderful 
catalog of stamp offers in America. 
Littleton Stamps, Dept 5532, Littleton, 
New New Hampshire 03561. 


FREE! 50 stamps including Bahamas. 
Ascension. Monaco. Approvals. Moum- 
blow, 1834-5, Bassett. Anaheim, Callfor- 
nia 92 92805, 


— 80 DIFFERENT Old U.S, Revenue 
Stamps 50e, Winchester Stamps, Box 
1592 Mansfield. Ohio 44907. 

I PAY $250 each for 1924. lc green 
Franklin stamps, rotary perforated elev- 
en ($2500 unused). Send 25c for illus- 
trated folders showing amazing prices 
paid for old stamps. coins. collections. 
Vincent 85PM. Bronx. New York 10458, 


— FREE ^25 Different 1 Eussia with Ap- 
provals, J. Nutt, Box 357, Penn Yan, 
New York 14527. č 


AMAZING! Over 100 different includ- 
ing Qatar Moon Landing set 10¢. Ap- 
provals. Shellmar. 2015 Shore Parkway. 
Brooklyn. N.Y. 11214. 


1000 WORLDWIDE Stamps $1. 00. Ap- 
provals. White. Box 26265-BA, Indian. 
apolis. Indiana 46226. 


“SPACE” Pictorials. others. 110 dif- 
ferent—10e! Approvals. Shaw. Drawer 
E-62, Montevallo. Alabama 35115. 


U.S. Bargain: 50 different 10c with 
beautiful world-wide "peel Stamp 
Center, Kennebunk, Ma 043. 


FREE Surprise collection sent with ap- 
provale, Jay, 1784 Union, San Francisco 


250 DIFFERENT U.S. 


cee. On 


n — — 


commemora- 
tives with a SEPIOFAIN, $1.00. Carstamps. 
12 Mockingbird Lane. Fort Smith, Ar- 


— = = 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd St, San 
Diego. California 92105. 


FANTASTIC!! Unbelievable!! Gigantic 
Surprise Stamp Collection--l0c. Approv- 
als, Hurry!! Box 41555, Tulsa 74104, 


TOPICAL Treasure: Thousands of 
huge. multi-colored stamps. 2c each. 
Belden. Box 4175, Dearborn. Mich. 48126. 


100 DIFFERENT United States 
Stamps. Only 25c with U.S. Approvals. 
Mg Box WTE. North Miami, Flori- 

A s 


FAMOUS ‘paintings on stamps. 25 dif- 
ferent. only 25¢ with approvals, Simpson, 
Box 212, Reynoldsburg. Ohio 43068. 
CANADA Outdoor recreation set. 40c 
Value only 150. Approvals. Rheaume, 
6591 11th Ave.. Montreal. 408. Canada. 


50 DIFFERENT U.S. commemoratives, 
15c. Approvals. Cambridge, Box 2311, 
Heath, . Ohio 43055. 


FREE! 55 different including trian- 

pes, space, others. Nice approvals, 
L. Baird, PS-27. Box 8128, Portland, 
Oregon 97207. Mr 


FREE surprise packet sent to approval 
applicants, Boehm, Box 551. Miami 
Beach, Florida 33138. 


APPROVALS. International up to 90% 
off. No Gimmicks. Dryz. Box G#a09. 
Treasure Treasure Island. Florida 33740. 


RARE Old U.S., Famous Americans, 
Flags. Commemoratives on approval. 
Surprise to Buyers. Metropolitan Stamps, 
Box 312P. Jackson Heights, N.Y. 113723. 


CLOSEOUT Sale: Generous lot £1. 
High value packet $2. List Free. Persile. 
436 N.Y. Ave. Brooklyn. N.Y. 11225. 


400 FINE Mixed U.S. 15c. Ween, ‘Box 
753-P. Hagerstown, Maryland 21740. 


“INVERTED Error’ Dag Hammar- 
skjold, 6c with M C. 200 Belmont 
Stamp. Washington 20015. 


TEN Different Nudes—20c. Approvals. 
Stamp Farm. 2527. Oxford. Wisc. 


25 MALAYSIA. 10c with E 
Sh ata Box 5295-8. Phoenix, Arizona 


SOUVENIR Sheets Czechoslovakia 
1937 Plus Japan 1947 Plus Jugoslavia 
Set 25c. Approvals, Kingman, 65 Page, 
Yonkers, New York 10704. 


AUSTRALIA—Fifty different. 10c! 
With approvals. Value Stamp, Tenbrook, 
Silver Silver Spring, Maryland 20901. 


RUSSIAN Space Collection 10c, with 
Russian Approvals. Snedco, Waldwick, 
New Jersey 07463. 


25 DIFFERENT South pamirica! 
Sharp! 10c with approvals. Box 634-5, 
Station A, EE , Calif. 94808. 


2 


— 14.00 000 IFFERENT! Amazing new 

lan builds io collection systematical- 

. Country by Country, Only 50c weekly, 
Ware, Monroe 70, Connecticut 06468. 


50 DIFFERENT Latin America 10c 
with approvals. Quynn's. Scotland, 
Pennsylvania 17254. 

NOW Rockets, Paintings. Giant Beau- 
ties, others. 10c. Approvals. Tiget. Box 
1496, Denver. Colorado 80201. 


OLDER UNITED STATES approvals 
to adults only. Intriguing, worthwhile. 
Engle, Box 2085, Lowell, Mich. 49331. 


FREE Lists. US, UN. Foreign. Dis- 


counts. Welles, 35-X Maidenlane, NYC 
J) MANN ERR aa 
COMPLETE 1847-1971 Guidebook. 


Fully Illustrated. Scott Numbers. Prices. 
192 Pages. Hush $2.00. (Guaranteed!) 
Box T-15242, Atlanta, 30333. 


FREE! ! ! Beautiful stam s—Gold, 
silver, others. Approvals. Delor 21127 
Fleetwood, Harper Woods, Mich. 48225. 


30 PHILIPPINE large pictorials—10¢. 
Approvals. Bill, B103. Fairñeld, Illinois 


a 


“VIET NAM" 25 beautles PLUS 
World's Largest Stamp, 25¢ to introduce 
our worldwide approvals. DEGLER. R.D. 
z2, Pottstown, Pa. . 18464. 


115 UNUSUAL Stam & of all Conti- 
nents.. worth $2 Complimentary. Intro- 
ducing our superb U.S, and Foreign 
Approvals. Send 25¢ for mailing and 
handling. Buy any of none, return bal- 
alice, cancel anytime. oo Stamp Co.. 
New York. N.Y. 10010. Dept. 44. 


Art. 'Boucher Painting" abe. 


FRENCH Art, ' 
Request Worldwide Approvals. C 
Stamps, 655 Forbes Street. East Hart- 
ford. Connecticut 08118. 


— 25 U.S. Free with Approvals. Collier, 
Box 755. Folkston. Georgia 31537. 


100 OLD U.S. Stamps between 1861 
and 1935 $1.00. Rousch Stamps. 423 
Shepard, Mansfield. Ohio 44901. — 


10 DIFFERENT United States “First 
Day Covers —$1.00. eu 1ITi2 Selby, 
Saint Paul, Minh. 5510 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


38€ TUBES. Radio & TV! Free List. 
Cornell 4217-8, University. San Diego 5, 
California. 


J LINEAR AMPLIFIERS: 10 Meters. 
"Hawk'" 25 Watts—$59.95; "'Raider'— 
100 watts - $139.95. '"'Maverick-250'"— 
450 watts-$244.95. AM; SSB. “Scorpion” 
50 watt 12 Volt mobile - $99.95; ''Ban- 
dit It" 100 watt mobile - $168.95. 20-35 
megacycles. (Illegal Class D 11 meters.) 
Dealer inquiries invited, D&A Manufac- 
turing Co.. 1217 Avenue C, Scottsbluff, 
Nebraska 693681. 
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GOVERNMENT surplus electronics. 
gadgeteers illustrat catalog 25c. 
Meshna. Nahant, Massachusetts 01908. 


55 HI-FI, STEREO, 
ELECTRONICS 


" SLEEP-LEARNING Kits — endless 
tapes, timers. complete outfits. Catalog 
free. SLRA, Box 24-SB. Olympia, Wash- 
ington. 


FREE—FREE—FREE 
FREE--FREE—FREE—FREE 

SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog unheard of low. 
low prices on brand name speakers, 
changers, iubes. tools. stereo amplifiers. 
tuners, CB and other values, Credit plan 
available, If vou have u friend interested 
in electronics, send his name and ad- 
dress for a FREE subscription also, 
Olson Electronics, Dept. N. 260 5. 

Forge St.. Akron. Ohio 443 08. 


^ FREE Electronics catalog.  Tremen- 
dous bargains. Edu-Eits. Department 
C- T31A, Hewlett, New York 11557. 


^ ELECTRONIC kits—amplifiers—pre- 
amplifiers—psychedelic strobe  lights— 
metal  detectors--color  organs— digital 
instruments-- guitar amplifiers, etc, Free 
Catalog. SWTPC. Box PS 32040, San 


Antonio, Texas 18216. 


SAVE 60% on easy to build ‘stereo 
speakers. Write JSC, Box 75303. Okla- 
_homa ma City, Oklahoma 73107. 


^ MINIATURE : 


AIRCRAFT RECEIVER ‘sy, 
Little larger than foir- 13-8 


* Range "p te Ta miles to nying alr- 
eraft. 1A inlbes to antral Tower. 


® Amazing volre clarity. 
Hrar afer movements. 


© Fiia caslly in pocket, 


© Operntes on JT Ve’. Oprerates 
un hearing ahl batters  (empplied:. 
Send for our Frei enint 


DELECTO ELECTRONICS, Dept. P5 
472545th NE— Seattle, Wash.98105 


56 — PHONOGRAPH 
RECORDS, TAPES 


^ FREE Catalog - Cassettes. Cartridges. 
All Lakels. All Artists, at Fantastic 
Discounts!! A] Roseman, P. O. Box 
16083, Philadelphia. Pennsylvania: 18114. 


FREE! ES bul Goodies record ¢ cata- 
log! 45rpm. 1800 titles! Carrol's, TOJ 
Rovas. ille Platte. Louisiana T0586. 


50 STEREO cartridge tapes $60. 00. 100 
LP.s $83.00, 1000-45rpm $66.00. postpaid, 
LMC. 2509-5ist Ave.. Sacramento. Cali- 
fornia 95822. 


SAVE on tapes. records. ly price. Free 
list. Vincent. Skippers. Va. 23879. 


FREE Catalogues. 2000 hard to find 
unusual records. Rose's. 128 Breckin- 
ridge. Louisville. Kentucky 40207. 


57 MUSICAL 
INSTRUMENTS 


LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free details. 
Blaylock. Box 25-D. Marietta, Ga. 30060. 


VIOLIN and Guitar makers— send for 
latest Free Catalogue of woods & acces- 
sories. International Violin PS1. 414 East 
Baltimore Si.. Baltimore 2, Md. 


WHOLESALE. All Instruments. Cata- 
log. Instruments. 406 E. 189th St, 
Bronx. New York 10458. 


REBUILD A Player Piano! Details 
from Vestal Press. Vestal 8. N. Y. 13850. 


ACCORDIONS And Amplifiers. Excel- 
sior and other famous makes. Save 50%. 
Buy Direct, Factory Distributor. Terms, 
Trades. New-Used. Free Home Trial. 
Free calalog and Discount prices. Ex- 
celsior. Dept. P. 3141 North Luna. Chi- 
cago 60641. 


VIOLINS, Guitars, string instruments, 
old or new. Instunt Strad Tone. World- 
wide certified. Do-It-Yourself. $10.00 
superlative formula. 90-Day trial. $3.00. 
Sgt. Rolex. U.S.A.F, "Ret.", P. O. Box 
2381. Las Vegas. Nevada 89104. 


WHOLESALE Professional Guitars. 
Amplifiers. PA Systems, Free Catalog. 
Car vin. Escondido, California 920286. 


GUITAR Making Books. 
Woods. Supplies. Accessories, 
25c. GUITAR CENTER. Box 
Tulsa. Oklahoma 14118. 


GUITARISTS- Busy? 5 minutes week- 
ly teaches strums, barres, melody. Begin- 
ner-advanced. Samples. 10c. Steele, Box 
114. San Rafael, California 94902. 


GUITAR. Banjo Making books plans. 
wood, necks. tools. List 25c. Wildwood 
510 East llth Street. New York. New 
York 10008. 

30". DISCOUNT. Name Brand Musi- 
cal Instruments, Free Catalog. Freeport 


Music. 127C Sunrise Highway, Freeport. 
New York 11520. 


58 SONG WRITERS 

POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 


170 POPULAR SCIENCE 


Imported 
Catalog 
15444, 


SONGWRITERS! Poets! Spiritual and 
religious poems, songs wanted for re- 
cording by Chapel Symphony Orchestra 
and Choir. We pay all recording costs! 
Dept. PS, Chapel Recording. P. O. Box 
162, Wollaston, Massachusetts 02170. 


SONGS. Songpoems Wanted for Radio 
Show. Hollywood Music Productions, 
6425-PS. Hollywood Boulevard, Holly- 
wood. California 90028. 


WE pay all recording costs on accept ed 
material! Need new song material for 
aad a bel Bar alge 1354-PS. Hancock 


most popular " studio. Tin Pan aes 
Broadway Productions Division PS. Lake 
Grove, New York 11735. 


LYRIC ‘Writers! Write ‘songs with 
Nashville hit writers who get records by 
top Nashville artists. Write: Globe, 1313 
Dickerson Road. Nashville, Tenn. 37207. 


59 IMPORT - EXPORT 


" MAIL ori order. Import information. 
Catalog. Imported Items. $1.00 Refund- 
able. Sareco POB 582. Lawton. Okla- 
homa 73501. 


60 BUSINESS 
OPPORTUNITIES 


$200.00 DAILY in Your Mailbox.! Your 
Opportunitv to Do What Mailorder Ex- 
rd Do. Free Details. Associates. Hox 
136-B . Holland. Michigan 49425. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.A.. European. Japa- 
nese and Hong Kong Wholesalers, Many 
below wholesale! Have your own im- 
printed Catalogs, Free Details. Bargain- 
hunters Opportunities. Box 730-B. Hol- 
land. Michigan 49424, 


BUILD Custom Cases at home for 
profit. Get orders by mail We supply 
materials, instruction—everythineg. ree 
Home Business Details, CSCC. 6961 
CSY. Hayvenhurst Avenue. Van Nuys. 
Califor nia 91408. 


$100. 00 WEEKLY spare room. Raise 
redworms odorless, Soilless way. Charlie 
oc ghee Box 116-C, Bushnell Florida 
34513. 


TREMENDOUS Wholesale Bargains. 
Hali million nationally known products. 
Rock-bottom prices, Closeouts. bank- 
rupts. Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details, International Buy- 
ers, Box 16986-PS55. Portland. Oregon 
97233. 


VENDING Machine Catalog. Rake. 
523 PS Spring Garden. Phila.. Pa. 19123, 


EARN Money raising fishworms for 
ns. Write: Osakhaven-43, Cedar Hill, 
Texas T8104 


MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidiy growing demand earns 900% 
profits at home' Nationwide Plastics. 
Dept. XR. 4200 N., Panamint., Los An- 
geles, Calif. 90065 


MAKE 510.00 Hourly. 
portable sandblaster. Inka. 
Houston. Texas T7006. 


Demonst rating 
Box 66573. 


MAKE 2 to 3 times your cost whole- 
saling 1001 products. Gifts. Mail Order 
Specialties. Toys, Novelties. Carded 
Merchandise . . . Guaranteed lowest be- 
low wholesale prices, Free home busi- 
ness details, SMC £69683-S5N. Havven- 
hurst Avenue, Van Nuvs. Cal. 31406. 


BIG Money--making new greaseless 
donuts in kitchen. Everything furnished. 
Sell stores. Free recipes. Summers Ray, 
Waseca, Minnesota 56093. 


MAIL Baby Catalogs imprinted with 
*our address to New Mothers for Big 
Profits! Details 25c. Volz-P5, Ypsilanti, 
Michigan 48197. 


I MADE $40. 000.00 Year by Mailorder! 
Helped others make money! Start with 
£10.00--Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


^ FRANCHISING? Amazing New Way to 


own Your own business. Send for free 
copy. Modern Franchising Magazine-W. 
Des Plaines, Il 6001 L6. 


GARDENCRETE 
MOLDS Make dozens of 


different lawn 
and garden items. , 


Sell easy-to-make bird baths jj urns patio 


stones and other concrete items to gar- 
den centers, florists and homes. Spare 


or full time profitable income with low | 
investment. Send Dollar for illustrated | 


catalog. ‘Opportunities & Instruction" 
and other literature. 66 pages. 


SPILLMAN, Box 7847-PS., 
Columbus, Ohio 43207 


MAKE up to 8005. Profit with your 
own Magnetic sign Shop! Rapidly grow- 
ing demand for 3-Dimensional Magnetic 
Sighs on cars and trucks! Start in ga- 
rage. workshop. or kitchen. Full or spare 
time, Write today for free details. Na- 
tionWide Plastics. Dept. AJ, 4200 Fana- 
mint. Los Angeles, Calif. 90065. 


FREE Literature -- Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 

START HBig-Pay Business at home in 
spare time, No experience needed to 
operate little tabletop machine for 
bronzing baby shoes, Make $7.95 profit 
on every pair. Full particulars free! Send 
postcard to: Mason. Room MC-3-Ac. 
1512 Jarvis, Chicago, Illinois 60626. 


CLIP Newspaper items. 51.00-85.00 
each, Details free. Walter, Box 1360-34, 
Erie. Pennsylvania. 


SENSATIONAL Car Thief Signal. 
Lightning Seller! Samples Tor trial. 
Northwest Electric. Ave. 696. Mitchell, 
South Dakota 57301. 


MAILORDER. How to prepare your 
own catalog for pennies, Free Catalog! 
Obie-MHN, Brooklyn. N.Y. 11219. 


INCREASE Income Substantially! 
Proven Formula. No, "schemes''— 
“plans! Free details. Opportunities, 
Box 3412PA. Shreveport. La. 71103. 


|J MAKE Money at Home Metallizing 
Baby Shoes. Plastics. Novelties, Gold. 
silver, Bronze. Free Facts. Kiktavi. Box 
2127B. Inglewood. California 90305, 


MAILORDER Book Publisher Wants 
Dealers, Jan, Box 765, Wild Rose. Wis- 
consin 54984 


I Made $2.000.00 Monthly by mail- 
order—evenings only. You can too! Free 
Proof! Kingman, Box 723J. Montclair. 
New Jersey 05042, 

SECRETS! Mail Order Success. Inter- 
nationally fuinous expert reveals how tu 
make home business fortunes. Begin- 
uers: Ciet [ree copv "Make Money By 
Mail." Discloses free advertising. prolit- 
able products. Mailco. 1554 Sepulveda. 
Dept. E2692. Los Angeles 80025. 


IMPORT-Export opportunity. profit- 
able world-wide mailorder business from 
home. withoul capital; or travel abroad. 
We ship proven plan for no risk ex- 
amination, Experience unnecessary, Free 
details. Mellinger, Dep. E2692. Los All- 
zeles 90025. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big catalogue Free. 
Parkway Corporation, 3715-PSB Ensor 
Street. Baltimore. Mad. 21202. 


TREMENDOUS s1.000.00 Profit From 
1,000 Mailings! Exciting. New Products! 
Tested! Everything urnished! Free 
Guidance. Proof! George, Box 2188-Ps. 
Cypress. Caliloriia 90630. 

MAKE Magnetic car sighs. Write 
Route 1. PS-49A, Bardstown, Ky. 40004. 


MAKE Gorgeous original candles for 
all holidays and special occasions. Learn 
expert Candle decorating. candlemak- 
ing. use of professional molds. Free de- 
tails on home instruction method, Can- 
dle Institute. Dept. A 95. 1600 Cabrillu, 
Torrance, Calilornia 90501. 


$625-$900 MONTHLY! Raise small 
laboratory-breeding animals for us. Also 
chinchilla. We supply breeders, equip- 
ment, instructions. Fox River Valley Re- 
search Farms. Department PSO-021, 
McHenry. Illinois 60050. im 


HOW And Where To € Get Capital. 
Get $500 to $2 million. Free information, 
Counselor- d, Kerrville, Texas T8028. 


MAKE durable building plastic easily. 
Waterproof. Fireproof. Economical. Bays 
Laboratory, Cedaredge, Colorado 81413. 

PREPARE Tax Returns—Housewife Jo 
Ann Neizley made $5.500 last season. 
Train at home, VA Approved. National 
Tax School, Monsey 1DC, N. Y, 10952 


WANT To Make Big Money At Home? 
$10.00 profil in an hour possible with In- 
visible mending. Make tears, holes dis- 
4ppear trom clothing. fabrics. Steady 
year round demand from cleaners, laun- 
dries. homes. Detulls Free. Fabricon, 
1535 Huward. Chicago 60626. 


NEW Plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly, Place Luxko 
self-service displays in stores. No cost to 
merchants, No experience needed. Frer 
details. Lux Company Incorporated. 
Dept. 1600. Elkhart. Indiana 46514. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
nnd be local agent. experience unneces- 
sary. May start while presently employecd, 
Five-figure income for responsible appli- 
cant, S.K.R.C. Manufacturers. 2347 West 
238th Street, Torrance, California 90501. 


OWNER-Manager Wanted. ^National- 
ly advertised’ business in Your area. 
Seven superior. 'on-location' services 
..., homes. offices. motels. shops. insti- 
iutions. Successful worldwide. Gross 
530.000 vearly with First serviceman. 
Additional servicemen's machines fur- 
nished. Large profit Each serviceman. 
Little over $1000 establishes urgently 
needed. growing. lifetime business. No 
shop. no experience needed. (Starting 
spare time, business profits increase your 
job salary.) We train . , . help finance 
..., guide... back vou. Interesting. ex- 
citing, gratifying career. Inquire Today 
while territory open. We'll mail infor- 
mmn Duraclean. CL-182. Deerfield. 
Illinois. 


VACUUM sign machine $65.00. Details 
free. Homecraft. 2350 W4T, Denver, 
Colorado 80211. 


INTERNATIONAL trade. Sources, 
bank references, etc. Details $1.00. Laval 
International, Box B126. St. Clair 
Shores, Mich. 48083. 


INSTALL Burglar Alarm Systems. Big 
nrofit home business. Beginners start 
spare time. without mechanical expe- 
rience or costly equipment, Free starter 
plan. Nasco, Dept. E2682. 11071 Massa- 
chusetts. Los Angeles 90025. 


FREE Book "996 Odd. Unusual, Suc- 
cessful Businesses", Work home. Nation- 
al-3. Kerrville. Texas 18028. 


1.000.001 PROFITABLE mailorder op- 
portunities. Free list! Specialty. Box 
45PS, Lakeside. Iowa 50588. 


EARN 460. 00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vesiment, American, Excelsior Springs, 
Missouri 64024. 


PIANO Tuning Learned ‘quickly at 
home! Tremendous Hee: Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School. Box 327. 
Miami. Florida 33145. 


EARN More than many professional 
men! $1000 monthly operating mall or- 
der Collection Agency. Continental, Box 
2023-L. Des Moines, Iowa 50310. 


$70 WEEKLY. -Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
vome -easy! Audilax, 34741D, Los An- 
geles 80034. 


MAILORDER Offers Galore, receive 
opportunities. catalogs, etc. Your name 
listed nationwide 25€. Doorbar-PS, 3364 
Norihwest 35th St. Fort Lauderdale. 
Florida 333089. 


SELL lifetime metal social security 
plates, big profits. Sample and sales kit 
free. EZ-Head Plates. Box 612. Murfrees- 
boro. Tenn. 31130. 


I MADE 317.000 ON ONE DEAL 
YOU Can Too! ones Information 
United Box 6284-B . Marietta. Ga. 30060. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 60645. 


HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business, Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs. Easily Made Without 
Moulds. Bird-baths, Fountains, Wishing- 
Wells. Water-falls. etc, Chemical Color- 
ing Formulas, Marble-glazing. Free il- 
lustrated Brochure, Concrete Facts. 602 
Athens Street. Altadena, Calif. 91001. 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service. De- 
tails free, Universal Bookkeeping. Box 
664-P, Springlield, Missouri 65801. 


MAKE money selling men's Wigs. De- 
tails free. F & N Fashions. Box 34EB. 
Glencoe, Minnesota 55336. 


MAIL Order —- sell Books -— part. m 
time — fascinating profitable - details 
— Jobre, Box 27, Great Neck. N.Y. 11023. 


~ 10007. PROFIT Bronzing Keepsakes. 
Free Literature. NEC- -Box 11069-PS. 
Kansas City 64119. 


ESTABLISH Profitable Mailorder Bus- 
iness! Everything furnished. Vikari's. 
Box 1312P5, Salt Lake City. Utah 84110. 


MAILORDER Start own büsinésii 
Steady income. Write today! Avronco. 
9315 Avenue ''A'", Brooklvn. New York 
11236. 


SECOND Income ... Mailorder! Work 
Home!!! Bates. Box 3223-BF, Detroit. 
Michigan 48214. 

HOW to get rich in MAILORDER. 
Amazing new facts. Free proof. CDI. Box 
1718. Orange, California 92688. 


FORTUNES IN DIAMONDS from 
home, spare time. low investment. Com- 
plete instructions by expert. $2.25, Dia- 
mond International. 1045 Airport. South 
San Francisco, California 84080. 


$200.00 WEEKLY Profit Possible ! ! 
Growing Beansprouis at home. spare- 
time. Detail: Tso. Box 2B88-PS. Glad- 
sione. Oregon 97027, 


UNLIMITED Mailor der Profits Yours!! 
Full. sparetime. Easy! Everything ex- 
plained, Write: Waters. 40-M MoceInixre, 
Gibbsboro. New Jersey 8026. 


START Absolutely Amazing “mailorder 
business! Advance, Box 24, La Grange. 
Tilinois 60525. 


MAKE 846 From Square Foot Pily- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. Wooderd. Bridgewater. 
Mass. 02324. 


OPERATE Profitable Mail Order Bugi- 
ness! Splendid Opportunity! Free Proof! 
Lindal. Box 24-0, Chalmette. Louisiana 
70043. 


8077 OFF Business Stationery. Market- 
ing-C24, 147 Vivven, Bergenfield, New 
Jer sey 01621. 

$200.00 SPARE Time ‘earnings with 
vour Tablesaw. Write: Workshop Four. 
3800 Harney. ‘Vancouver, Wash, 98660. 
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SELL 3- D Magnetic Signs, Herltage. 
Box 273, Grayslake. Ilinois 60030, 


‘RAISE Baby Black Widows! Safe. . Faa- 
cinating. Profitable! Spiderlings. food. 
instructions $2.98 (guaranteed), NBWC. 
Box 260PBS?, Brigham City. Utah 84302. 
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MAIL Baby or gift catalogs. imprint. 
Big profits! Details, $1.00. Krefski, 
609-B Lee, Plymouth. Penna. 18651. 


CLIP newspaper items. To $10.00 each. 
Details free. Foster. 272-P2. Brooklyn 


11235. 


$25.00 00 HUNDRED Addressing "Possible! 
Year 'round. Special information in- 
cluded 25¢ and self-addressed stamped 
envelope, Cove ‘‘BF"'. 627 Franklin St.. 
Clearwater. Fla. 33817. ELSES 


FREE details, your opportunity to cash 
in like mailorder experts! Harvey Elect.. 


Box 3846. Wilmington. Del. 19807. 


ADDRESSERS. Mailers. $1.000 week 
profit. Free Proof! Mailorder. 409 Ingle- 
wood Drive. Savannah, Georgia : 31406. 


SELL Books by mail. Complete dealer 
setup—20£. Midwest Mail Sales. Box 
44AR2-P3. Shawano, Wisconsin 54166. 


HUGE Profits! Mail order im orting. 
Free information, ITIS, PS1, Box 454, 
Hollywood, California 90028. 


DRAFTSMEN! Operate Own DRAFT- 
ING: SERVICE: Full Part Time; Ex- 
perience Unnecessary; Free Details: 
Roberts Company, 1741 Circle Road. 
Baltimore, Maryland 21204. — baceinn 

$60.00 DAY. Manulacturing concrete 
posts. Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane, Route One. 
Box 95. Rapid City. South Dakota 57701. 

FISHERMAN'S friend! New type fish 
hook extractor. simple and easy to use. 
will last a lifetime $1.00 prepaid. Dealers 
wanted. Maurer Metal Specialties. Box 
2328, Springfield, Illinois 62705. 


“$2000.00 MONTHLY. Easily done. De- 
tails. Ropchan. Box 53415, Sherman 
Oaks. California 91413. 


YOUR Dealership awaits. Solid oppor- 
tunity selling information by mail. Cata- 
logs. stationery, etc. with your name 
imprinted, Free details—samples. Agora. 
Box 1001-E. Albany. New York 12207. _ 


MAILORDER! Make big money work- 
ing home. Free report reveals million- 
alres' Secrets! Executive (1B2), 333 
North Michigan, Chicago 60801. - 


61 MONEYMAKING 
OPPORTUNITIES 


— $500-$80 $800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. breeders. and instructions, 
Illinois Research Farms, Dept. SP-2. 
Barrington. Illinois 60010. 


HOW TO GET RICH!! " Free ` ‘Money- 
making Brochure’! Success Internation- 
al, Box 2447- -B. Livonia, Mich. 48151. 


101 COMPANIES offering home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00. Jobguide. 69-295 
Queens Blvd.. Woodside. — N.Y. 11377. 


GET World’ & Biggest Wholesale Im- 
port-Merchandise Catalog, Details Free. 
Worldwide-A, Medina, Wash. 98038. 


MAILERS Wanted! “Gross up to 
$500.00. mailing 1000 circulars. Details. 


10¢. Smyre's. 953PS. Newark, N.J. 07101. 


CASH Quick! Plans and sample $1.00. 
Irvine, 527 Hardin Blvd.. Indianapolis. 
Indiana 4 46241. 


MEN-— Women! Start money-making 
Plastic Laminating business at home in 
spare time. Material costing lle brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to: Warner, Room LC-3-AC, 1512 
Jarvis. Chicago. ] Illinois 60626, 


^ THERE'S Money in selling office sup- 
plies and equipment. full or part time. 
Steady repeat commissions. Free selling 
outfit. rite Oseco, 3505-PS North 
Elston. Chicago 6 60618. 


FREE copy of world's leading contest 
magazine! Write:  Prizewinner, Box 
11569. St. Petersburg, Fla. 33733. 


CLIP Newspaper items. 3 $1.00-$5. 00 


each, Details free, Walter, Box 1360-5. 
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Details Free! (Stamp appreciated.) 
a Richland Center, Wisc. 
a 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell, 
and supply lists of editors buying from 
beginners, Small checks can add up to 
worthwhile extra income. Write to sell, 
right away. Send for free facts. Barrett. 
Dept. C-86-01. 6216 No. Clark, Chicago 
60626. 


SELL Lifetime metal social security 
plates. Big profits. Sample and details 
free, H & H Sales, Box 116PS, Rocky 
Face, Georgia 30740. 


SPARE Time Cash— Sell Advertising 
Book Matches—every business a pros- 
pect—no investment—no experience 
needed—build steady. repeat business. 
Powerhouse selling kit with new com- 
plete catalog Free. Quick sales—big cash 


commissions. Dept. PA 271. Superior 
$0619. 7530 5, Greenwood, Chicago, 


$625-$900 MONTHLY! Raise small 
laboratory-breeding animals for us. Also 
chinchilla. We supply breeders, equip- 
ment, instructions. Fox River Valley 
Research Farms, Department PSM-021. 
McHenry, Illinois 60050. 
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SCIENTIFIC Massage: Big earnings. 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free cata- 
log. Write: Anderson School. Dept. 
2C Princeton. Illinois 61356. 


REPAIR WATCHES for profit. Learn 
at home. Free sample lesson. Chicago 
School. WOA. Fox River Grove. Illinois 
60021, 

FREE! Big money making opportuni- 
ties. GDS, P.O. Box 223. Tujunga, Cali- 
fornia 91042. 


FREE LIST! Low « cost books. Success. 
Happiness. Wealth. Personality. Person- 
al problems. New England House. Dept. 
2T1-PS. 18 Taylor, South Hadley Mas- 
sachusetts 01075. 


" SKETCH photos (Home  Goldmine!) 
Details. Gem, 365 Longhil, Shelton, 
Conn. 05484. 


PENNY S$’ STOcCES Have Profit Poten- 
tial. Free information. Reporter F1.. 608 
bi Pusgalupe, Redondo Beach. Califor- 
nia 


TURN Your Spare Time Into Instant 
Money. Details Free. Capitol, Box 8363- 
P, Austin. Texas T8757. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Battery Shop. Rt. 1—188D Blythe, Call- 
fornia 82225. 
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FREE!! Receive hundreds moneymak- 
ing opportunities!! Join "Mall Party" 
Immediately!! Lifetime Membership . . 
10 " May's, Box 15170-P. New Orleans 
i011 


"^ OPPORTUNITIES galore! Send 10c for 
latest opportunities bulletin. Robert's, 
Box 323, Colfax, Washington 98111. 


RECEIVE $12.95— Keep $8.00! write. 
Rizdin. 1533 Ash, Detroit, Mich. 48208, 


BLACK Widow Spider embalmed speci- 
men and exciting moneymaking plan 
81.25. i Returnable). NBWC. Box 
260PAS2, Brigham City, Utah 84302. 


FREE. Learn dozens of easy ways to 
make money full or part time. Write for 
Free 5-month subscription. Salesman s 
Opportunity Magazine. Dept. 18-BM. 
1460 Hancock Center. Chicago 60611. 


| $200.00 FROM sheet 14” Plywood 
iScrap? Details 45c. Novelties, 610 So. 
24th, Elwood. Indiana 46036. 


CLIP newspaper items. To $10.00 each. 
Details free. Foster, 272-PC2. Brooklyn 
11235. 

RUBBER Stamp Business. Easy h home 
profits. Free Catalog. Presses, supplies. 
Roll 15901 Trask River. Tillamook, Ore- 
gon 87141. 


HOMEWORK - - Steady “Income!  Ex- 
perience unnecessary. Send stamped en- 
velope. Atos, Box 6033. Los Angeles. 
Calif. 90055 _ 
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MAKE MONEY AT HOME 


We pay top rares for addressing and mail- 

| ing eur sales beiters! It's fun and easy! 
Alb xou have to do is address envelopes, 
insert literature into them and mail. Ev- 
pryrhing furnished! Farn as č high as 
&l1250.1H) per Week or more, Sen 10£4 
for details and application. 


SMITH PROMOTIONS 
BOX 2469, Dept. PS-22 
NEWARK, NEW JERSEY 07114 
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62 EMPLOYMENT 
INFORMATION 


AUSTRALIA WANTS “you! Govern- 
ment Pays Transportation! Latest in- 
formation about Employment, Business, 
Farming, Housing . . lus “Employers 
List" and Forms, Sen $1.00 irang- 
able). AUSTRALIAN OPPORTUNITIE 
HANDBOOE. Box 19147-FB, Washing. 
ton, D.C, 20036. 


FOREIGN and USA job opportunities 
available now, Construction, all trades. 
Earnings to $3,000.00 monthly. Paid 
Overtime, travel. bonuses. Write: Uni- 
veraa! Employment, Woodbridge, Conn, 


OVERSEAS Jobs. High Pay, Travel, 
Adventure, Directory of Over 100 Amer- 
ican Firms Now Hiring for Overseas 
Projects. $1.00. Transworld, Box 90802-F. 
International Airport, Los Angeles, Cali- 
fornia 90009. 


WORLD-WIDE... U.S.A. Jobs Ga- 
lore!!! Students, all professions and oc- 
cupations, Enjoy Paris, Rome, Tokyo, 
Mexico City, Miami, San Francisco. 
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$700.00 to $3,000.00 monthly. Paid Over- 
time, Travel Allowance. Sightseeing. 
Free Details!! Write: Global Employ- 


ment, Box 706-C21. Orinda. Calif. 84563. 


OVERSEAS EMPLOYMENT... Aus- 
tralia. Europe, South America, Asia! All 
occupations! $700-$3.000 monthly! Em- 
ployment International. Box 29217-FB. 
Indianapolis, Indiana 46229. 

AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passage. 1971 Govern- 
ment Information and Forms—Most 
Complete Information Available—£1.00,. 
Reports on Employment, Business, 
Taxes, Education, Teaching. Housing. 
Pendine, Maps, etc, AUSTCO, Box 
3623-F. Long Beach, California 90803. 
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OVERSEAS Opportunities , . , Higher 
Pay! Free Transportation! Complete in- 
formation including Directory of 135 
companies hiring thousands of Ameri- 
cans overseas . , , all occupations! Send 
£1.00. International Opportunities. Box 
29232-FN. Indianapolis. Indiana 46229. 


HAWAII .. , Opportunities in Hono- 
lulu. Electronics. Professional. Civil. 
Complete information $2.00. Carr. P.O. 
Box 874, St. Louis. Mo. 863188. 


JOBS ON SHIPS! Good Pay! Europe. 
Asia, Worldwide! Who to see and Where 


$1.00, Seaways. PS, Box 121, Ellicott 
City. Maryland 21043. 
HIGH Paying Overseas Jobs. Con- 


struction. other Projects. Bonuses. Trav- 
el Expenses, Extras, International In- 
formation, 109. Cortez, Florida 33522. 

"AUSTRALIAN Business Directory''— 
Over 300 Companies Seeking Help— 
50,000 Jobs—$1.00. “Australian Private 
Employment Agencies Directory '—All 
Professions— $1.00, Aussie, Box 91018-F. 
Los Angeles. Califor nia 80009. 

NEW. Jobs. opportunities in bollütton. 
environmental control. Information, spe- 
cial report. business, employment educa- 
tion international. $3.00. Ecolo. Box 
128Tr.. Spokane. Washington 99215. 


AUSTRALIA - Thousands Going! Gays 
ernment assisted transportation, Excit- 
ing Future. Latest opportunity informa- 


tion. Send $1.00. Box 303, Brightwaters, 
New York 11718. 

AUSTRALIA!! AUSTRALIA !! AUS- 
TRALIA!! Growing Australia needs 
you!! Fully illustrated Handbook ex- 
plains employment. housing buying- 
renting). education, ranching (capital 


required), start your own business. Lists 
hundreds of American companies and 
employment agencies in Australia. Ex- 
plains Government Assisted Transporta- 
tion!! FREE DETAILS!' Write: Asso- 
ciated. Box 17-C21. Lafayette, Califor- 
nia 94549. 


JOBS — - Men, Women. professions, 
trades, clerical, executive. U.S.A.—over- 
seas. Homeworkers also. Free bulletin. 
Hoppe. 44-A Wales. Thousand Oaks. 
California 81360. 


MACHINISTS - Earn Extra. Dollars 
purchasing tungsten  by-products for 
major tungsten reclaimer. Spare time 
and car required. Leads furnished. Box 
B50. 700 Woodbridge. Detroit. Michigan 
18226 

AUSTRALIA Needs You! ! "n Free Trans- 
portation!! 65,000 Jobs - Construction - 
Mechanical - Clerical!! ! "Australian Em- 
ployment  Handbook' includes Giant 
"Employers' List“ - Application Forms 
- Details about wages. Rental Housing. 
Prices, Land!! $1.00 (Refundable). ''Aus- 
tralian Employment Services." Box 
5211J. Akron. Ohio 44313 


63 SPECIAL SERVICES 


INFORMATION on Anything. Perii 
son Research Specialists, 83-45 Victor 
Ave., Elmhurst, New York 11373. 


66 AGENTS WANTED 


LIFETIME e Business Loan 


28 E. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips. cuff links. lapels. 
identification badges. individualized with 
customer's name and emblems. Cap 
badges for trucking. bus. taxi, police. 
firemen. also postal, letter carriers and 
heavy construction emblems, Choice 4000 
emblems. Hookfast, Box 1088-PS, Provi- 
dence, R.I 

WANT TO MAKE UP TO $100 A 
WEEK spare time, and get free shoes 
for life. too? No investment. Rush card 
for free details. Mason Shoes. E-825, 
Chippewa Falls, Wisconsin 54729. 

YOUR own  business—Suits $1.50: 

Overcoats 65c; Mackinaws 35c; Shoes 
12!5c; Ladies’ Coats 30c; Dresses 15c. 
Enormous profits. Catalog Free. Nathan 
Portnoy Assoc., 2109-J, Roosevelt Road, 
Chicago, Illinois 60608. 


MAKE Extra Money—Show friends. 
neighbors. others—All Occasion. Easter 
Card Assortment. Stationery. Wrappings. 
Gifts, Toys, Jewelry. Salable Samples 
on Approval, Free Color Catalog. Bonus 
Plan. Write Hedenkamp. 361 Broadway, 
Dept. CD-14. New York 10013. 


47 MONEY-Making Specialties. Latest 
conveniences for home, car. Send no 
money. Just your name. Kristee, 124. 
Akron. Ohio 44308. 


PROFITABLE! FULL OR PART 
TIME. hd pst largest manufacturer 
of Magnetic signs for cars and trucks. 

TRIMETRIC, 2640 Saddle, Oxnard, Cali- 
fornia 93030. 


EARN BIG MONEY. 

SELLING the Best magnetic dimen- 
sional molded vehicle signs, Every busi- 
ness, every salesman a prospect. Typical 
sale averages you over $10.00 profit, 
Write for complete information. Pirad 
Plastics. 1466-E Callens Road. Ventura. 
California 83003. 


67 SALESMEN— 
DISTRIBUTORS WANTED -. 


YOUR free copy of World's bi 
Sales Magazine tells you how and where 
to make More money on your own in sell- 
ing. Write Specialty Salesman Magazine, 
E 6B. 307 North MSN, Chicago 


DO you wish to use or sell à plant 
iood that is field proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get your fertilizer 
Free, Campbell's Gro-Green, 428 Dewey, 
Rocheile. Minois 61068, 


MAKE Extra $25 to $75 spare time! 
Double air cushion shoes. Men's. Wom- 
en's line. Dress, work, play. Highest 
commissions. Shoes for yourself, Outfit 
Iree! Bronson. Dept. K-21, Minneapolis, 
Minn. 55408. 


LONG Needed Invention: Man contact 
service stations, Full or part time. Huge 
profits, Write Cyclo Mig.. 3816 Dahlia, 
Dept. 117. Denver, Colorado B0207. 


SELL America’ 5 biggest value wedding 
line! Big 40% profit showing wedding 
nmvitations and over 50 exciting acces- 
sory items. Sideline for printing. Christ- 
mas card salesmen. Send $1.00 for al- 
bum. refundable on first order. Elm- 
craft. 7201 S. Cicero. Dept. EW-172, 
Chicago. Illinois 60428. ppt 


EARN Big Commission Full. or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience, No investment. No collections 
or deliveries, On-the-spot commissions. 
Big Free Sales Kit samples hundred 
items used daily by businessmen. Mer- 
chandise bonuses for you. Build profit- 
able repeat business. Start now, National 
50064: Dept. 11E, North Chicago, Illinois 
LE 


BIG earnings prm Hertel Bibles. 
New 3-dimension cover, finest reference 
edition sells fast. Demonstrator fur- 
nished. Big commissions. International 
Book, Dept, P. Box 118, Wichita. Kan- 
sas 67201. — erar (rane i 


WILL you text new items in: your 
home? Surprisingly big pay. Latest con- 
veniences for home, car. Friends buy on 
sight. Send no money. Just your name. 
Kristee. 167 Akron, Ohio 44308. _ 
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B0 “TOP” mail order products-—Also, 
50^, Profit Advertising Promotions! ! 
Garren's, Xenia. Ohio 45385. _ = 


WANT a new car, color TV, new 
clothes? Learn hundreds of ways to 
make money. 5-month subscription Free. 
Write: Salesman's Opportunity Maga- 
zine, Dept. 18-BS. 1460 Hancock Center, 
Chicago 60611. nao 


GENERATE own mail Grider income! 
Write: Intraex. Box 75. New York 10452. 


PERSONAL Protective Devices Now in 
Big Demand due to increased crime rate. 
Proven. Sell easy to Drive-Ins. Stores. 
Nurses, Night workers. Motorists. Sales 
experience unnecessary. Get profil de- 
tails now. Hagen Supply. Dept. CF-21, 
St. Paul. Minn. 55107 — 
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TEAR OUT THIS AD 


mail with name, address for big box of 
home needs and cosmetics, 
liable men and women. Tell and 
friends, make good money spare time taking 
their orders. Write today. 


FREE to re- 
show 


BLAIR, Dept. 947LB 
Lynchburg, vineis 24505 


68 REMAILING SERVICES - 
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INDIANAPOLIS remalls-d5y. ^ 
eal Blivd.. Indianapolis, Indiana 


PERRIS remails 20c. $2. 00 monthly. 
Arnold. Box 431-P5, Perris, Calif. 92370. 


MIAMI remails 25c. Monthly rates. PS 
30M. Box 1266, Coral Gables, Florida 


NEW YORK Address. Receivin MA 
warding Monthly rates. Exec-address, 
Box 84, Pleasantville. N.Y. 10570. 


WESTERN S  Remails 25c. Reliable, 
prompt. confidential. Greeting Cards— 
Special services by arrangement. Arch, 
Box 81. Powers, Oregon 97466. 


RASIL re-airmails $1.00, J. Pawara, 
cP. 11-1161. Brasilia. D.F.. Brasi 


CALIFORNIA REMAILS 35c. Cont: 
dential. Eugene Page. Box 766. Santa 
Monica. California 90406. 


RECEIVING — Forwarding. Month} 
rates, Hedgpeth. 406-PS South Second. 


Alhambra. California 91802. 


BEVERLY HILLS. Calif. Remail 25c. 
Monthly $3.00. Other services by ar- 
rangement. G. deVall. Box 1182, Santa 
Monica. California 90406. 


— a 


PUERTO RICO offers exciting escape. 
remails 25¢. Will handle alimony. loan 
payments, etc. $5.00 for legal divorce 
information. Tappans Bonded Services. 
RR-261. La Parguera, Puerto Rico 00667. 
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CHICAGO remails 25c. $3.00 monthly. 
Jay. Box 57A. Berwyn. Illinois 60402. 


AUSTRALIA re-airmails $1.00. Confid- 
dential. Tabatha. Box 198. Randwick. 
N.S.W. 2031. Australia. 


CALIFORNIA Remalls. Monthly $3.00/ 
rice rates .25. For information write 
Box 1205. Cudahy. Calif. 90201. 


CANADA. Worldwide, Confidential. 
Send $1.00 First Enquiry. Box 214k. 
Toronto R, Canada. 


69 CONTESTS 


SWEEPSTAKES Contests. How To 
Win. Write for free particulars. Gen- 
Minn. 55812. 


FABULOUS opportunities to win cash. 
cars, trips, merchandise, Om copy. 
"Sweepstakes Bulletin" 250. Benro En 
terprises, Box  8656-PS5, Philadelphia. 
Pennsylvania 19149. 


70 AUTHOR'S SERVICE _ 


WANT Your Book Pubished? Learn 
how We publish, advertise. promote, dis- 
tribute, ny successes, Free booklet PS, 
Vantage, 120 West 31, New York. 


PUBLISH: yc your - book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSN. 84 
Fifth Avenue, New York 10011. 


COULD you write for TV. Movies? No 
need to be a Professional It's NEW 
Ideas that count. Studios require only 
Outline, But! Proper presentation must 
be made per Studio Policy. Instruction 
Booklet $2.00. Let me be your Agent in 
Hollywood. G. deVall, Box 1182, Santa 
Monica, California 90406. 


72 EDUCATION & 
INSTRUCTION 


PIANO Tuning « quickly ] learned with 
home study course, Diploma granted. 
American Tuning School, Gilroy, Cali- 
fornia 95020. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn your Degree, Write for Free 
Descriptive Literature. Cook's Institute 
of Fiagcronie Engineering, (Dept. 

P. Box 10634, Jackson, Mississippi 
38209. (Established 1945). 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved, Free Catalog, Grantham, 
1503 N, Western, Hollywood. Cal. 90027. 


JOIN with thousands, Free Courses by 
Mail in the Torah or Confraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E, Brooklyn. 
New York 11229. 


DEVELOP Mind Power. personality. 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia, Washington. 


EXTENSION and Post Graduate 
Awards in E prota! pi Arts, Sciences, 
Botanic M meopathy and oth- 
ers, 25 subjects. Curricular free. Alr- 
mailed $1.00 (refundable). Registrar, 
Sussex College of Technology, Highfield, 
DaneHill Sussex, England. 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc. 325 Jackson, Dept. 
2AZ-1, Chicago 60606. 


GET A British Diploma in Color. Phi- 
losophy. Biochemistry, Radionics, Home- 
opathy. 35 courses, Curricular free. Dept. 
PSM. Braintridge Forest School, ‘‘High- 
field' Dane Hill Haywards Heath, Sus- 
sex, England. 


BE a Real Estate Broker. Big earn- 
ings. Prepare quickly, easily. GI Ap- 
proved. ee Catalog. Weaver School, 
3519-RF. Byoedway, ansas City, Mis- 
souri 64111. 


MOTEL Manager Training — Men. 
women, couples wanted by leading re- 
sorts, motels-hotels everywhere. Enjoy 
free- rent: plenty- of- free: time. | Easy: 
home-study-plan. Free! ''Motel Career 
Kit." No salesman will call North 
American School of Motel-Hotel Man- 
agement, PW, Newport. California 82663. 


LEARN Auctioneering, Free Catalog. 
Reisch Auction College, Mason City 3. Ia. 


GAME WARDEN. Government Hunt- 
er, Forestry. Park & Wildiite Stash 
announce job openings regul mis Ee 
pare at home for outdoor wor 
ay. security. Complete d dari 

ree! Write: North American School of 
Conservation, PTW, Newport, Califor- 
nia 92563. 


USED Courses! 


Books! List  10c. 


Smith's, 124 Marlborough. Salem, Mas- 
sachusetts 019870. 


DRAFTING TECHNOLOGY? 
CIVIL ENGINEERING TECHNOLOGY? 
ELECTRONICS TECHNOLOGY? 


Enroll in one of the nation's top outstand. 
ing Technical Schools. Associate Derree 
resident classes only. January, May. Sep- 
tember semester registration, Free catalor. 


ENSTITUTE OF DRAFTING AND TECHNOLOGY 
Morrison, Illinois 61270 
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LIFETIME ordinations. Officially char. 
tered church. Send 25c for details. 
Church, Dept. PSM. 2207 Cardinal, Roll- 
ing Meadows. Illinois 60008. 
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FINGERPRINTING — Investigation, 
Exciting, secure career, Learn at home. 
Free book, State age . . . Institute of 
Applied Science, 1920 Sunnyside, Dept. 
332. Chicago. Illinois 60840. 


COMPLETE Your High School at 
home in spare time, Texts furnished. No 
classes. Diploma. Approved for Veteran 
Training. Founded 1897. Free Brochure. 
American School. Dept. X246, Drexel at 
58th, Chicago, Illinois 60837. 
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WATCH Repair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son, Chicago School. Dept. WO, Fox 
River Grove, Illinois 60021. 


— PREPARE now for money making ca- 
reer in real estate. Career School offers 
complete home study course. Act today! 
Write: Career School of Real Estate 
Studies. 1301PS S5. Glenstone. Spring- 
field, Missouri 65804. 

USED Correspondence Courses and 
Books sold and rented. Money back guar- 


antee, Catalog free. (Courses bought.) 
Lee Mountain, Pisgah, Alabama 35765. 


FREE Bible Course! Degree! Request 
information! 708 Bragg. Monroe, North 
Carolina 28110. 


OPERATE Collection Agency, "'Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


AVOID Hel; 100 Tracts $1. Tracts, 
Box 233. . Newport News, Va. 23807. 


PENMANSHIP ~ Corrector. Improve 
poor penmanship quickly. Details free. 
arent Box 2344-35, St. Louis, Missouri 


CHRISTIANS Wanted. Ministerial 
Training. Calvary Grace Church, Box 
333. Rillton. Pa. 15678. 


COLLEGE DEGREES by mail. Free in- 


—: 


formation, write Norman Publishing, 
Dept. 81. Box 3199, Pasadena, Califor- 
nia 81103. 


73 CARTOONING, 
SIGN PAINTING 


MAKE MONEY IN ART. Free bro- 
chure outlines 15 ways, Write American 
Studios, Dept. OM, Spring Park, Minne- 
sota 55384. 


HOW TO MAEE MONEY WITH 
SIMPLE  CARTOONS--Evervone who 
likes to draw should have this book: 
FREE. Write Cartoonists' Exchange, 
Pleasant Hill 192 Ohio 45359. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-84. Branford, Connecticut 06405, 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Toon- 
ers, Box 30367, Lincoln. Nebraska 68510. 


LEARN Signmaking! $200.00 monthly 
Sparetime possible ma ing signs, posters, 
silkscreen printing. Easy instruction— 
everything furnished, Information free! 
Hampton 107- En. Box 112, New York. 
New Y York 10012 


— LEARN Sign Painting. Low cost books. 
free information. Sign Book Company. 
ie Street, PSF, St. Louis, Missouri 


SIGN Painting—Latest free "catalogue 
explains everything. Write Kaufmann 
Supply, Centertown, Missouri 65023. 


76 DETECTIVES 


EXCITING Profession, Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Box 8180-E, Uni- 
versal City. California 9818608. 


WOULD YOU LIKE A DE- 
TECTIVE?? Learn eine ronda at 
home in spare time!! Write. Global De- 


tectives, Box 415-C21, Lafayette, Cali- 


fornia 94549, 
77 LOANS BY MAIL 


PAY Bills! Borrow to $1500 by mail! 
Convenient terms! State licensed, Pastal 
Finance... 

-A, Omaha, Nebraska 68102: 


78 INVESTMENTS 


MONTHLY investment plan, Free de- 
tails. Turkal, Box 8711, Canton, Ohio 
44711. 

SAVINGS Plan Detalls: $1. Geor 
Camp, 1068 Thomas E., Seattle, Wash- 
ington 98102. 


79 BUY IT WHOLESALE 

FREE .. . Wholesale Catalog. Guns, 
Reloading Tools, Clothing. Traps. De- 
cows. Calls. Boats, Finnysports (PE), 
Toledo. Ohio 43614. 


WORLD'S Largest wholesale supply. 
Buy from 7853 American. European. 
Japanese wholesalers. Hongkong tailor- 
made clothes, 123 dropship catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers. Box 16386- 
PS. Portland, Oregon 97213. 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture, Sports, Equipment. Televisions. 
Cameras, Watches. Jewelry, Thousands 
More. Huge Discounts to $1,000 on New 
Automobiles, All Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers. Box 730-B, Holland. Michigan, 


, Quotations. 
200. Keeline. Building, Dept. 


WHOLESALE-—Buy 40% To 50% Off 
Retail—same prices retailers pay!!! 
Thousands of name brands! bonas 
cameras, jewelry. radios. phonogra 
tape recorders. eic. Buy for kie aon, 
resell at fat profit. Big wholesale water 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America, Dept. 208. 154 Jericho 
Turnpike, Floral Park. New York 11001. 


^ HEARING Aids, Batteries, Wholesale. 
Catalog 35c. Fiston. Box 144E, New 
Preston. Connecticut O6TTT. 


DRESSMAEING and Drapery Fabrics. 
wholesale Bus Edwards. Dept. C. 130 
Buriwood Dr.. Santa Cruz. Calif. 95060. 


800.000 PRODUCTS Wholesale! Ter- 
Tific Bargains! Wholesalers, 1265 Broad- 
way. New York, N. Y. 10001. 


WHOLESALE Distributors - vacuum 


cleaners - parts and supplies. Catalog 
aoc, AAA Vacuum Cleaner Supply Co.. 
224 North 14th Street. Birmingham, 


Alabama 35203. 
80 ADVERTISING 
__ AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, magazines 25c. Chicago Advertising 
Agency, 28 E. Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR Name sent to 1000 Importers. 
publishers, mailers, wholesalers, etc. on 
our mailing list. Year. $1.00. Dixie 
Mailers. King, N. Carolina 27021. 


SELL By Mail? You need our guaran- 
teed fresh mailing list, gummed labels, 
$10.00 per 1000. Plain paper. 200, $1.00. 
Smyre's Box 853PS. Newark, N.J. 07101. 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 


$1.90. Cata- 


HUBBER Stamps. 31-2". 
Darien, Con- 


log. R.E.D.. 18 Crane, 
necticut 06820. 


ADDRESS Stamp 85c. Signature 2.80. 
Catalog. Carole, McLoude. Okla. 74851. 


me ee 


LIMITED Offer ends Feb. 28. Metal 
Pocket Sta) Stamp. 3 lines $1.53. Wingerter, 
Box TTT. Elmhurst. N.Y. 11373. 


RUBBER Stamps, 3 lines, $2.00. Cata- 


log 25c. Tabco, Tomkins Cove, New 

York 10886. 

84 PRINTING, 
MULTIGRAPHING, ETC. _ 


BARGAINS, USED OFFSET LETTER- 
PRESSES. Mimeograph. Muniti; raph and 
antar. Machines. Write Dixiegraph. 
King. North Carolina 27021. 


1.000 GUMMED Address Labels . . 
$1.00. Walts’. Box 966, South Bend, In- 
diana 46624. 


BUSINESS Cards... $4.89*! (Thou- 
sand). Bicoloreds . . . $6.99*! (*Hefund- 
able!) Discountagraphics, Pfhleughers- 
ville. Texas 78660. 


CREATIVE PRINTING. Copywriting. 
layout. art and printing. Complete pack- 
age. Write: Continental Graphics Com- 
pany. P.O, Box 301, Crystal Lake, Illi- 
nois 60014. As 


GOOD Business Cards, Write: Goodall 
Printing, 68-A Joost, San Francisco, Cal- 
ifornia 54131. 


FREE Literature; Address Labels, Busi- 
ness Cards, Printing, Rubber Stamps. 
Jordan's, 552 West O'Connor, Lima, 
Ohio 45801. 


SEND 10€ for printing catalog. Gables, 
405 Clifton. Glenshaw, Pa. 15116. 


AMAZING Business Printing values. 
Print Shop, 
Greenville, Rhode Isl 0282 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-x RUBBER STAMP 
PRESSES, hydraulic operaren, electrical- 
ly heated, Sizes 5"xB&". 8"x12", 10°x15". 


Starting outfits. Orders for presses. sup- 
lies shipped day received. Free catalog 
ow supply prices. Custom Manufactur- 

ers, 406-PS, East Elm, Springfield, 

Missouri 65801. 


PRINTING Presses, Type, Supplies, 
Lists fc Turnbaugh Service, Mechanics- 
burg. Pennsylvania 17055. 


RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Supply, 
Box 4435. Franklin Park. Illinois 60131. 


SAME Day shipment on rubber stamp 
supplies, Revis wholesale price list 
No. free. Star Stamp Supply, 732 
Federal, Chicago. Illinois 60605. 


RUBBER Stamp Outfits, Supplies. 
Kiewiet. 2025 Barney Road. Kalamazoo, 
Michigan 49007. 


RUBBER Stamp Makers. Supplies. 
New Presses. Free Catalog. Roll, 15902 
Trask River. Tillamook, Oregon 97141. 


Bor- 5T6P.. . 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 657, Chicago 60603. 


———— Ri gg PR RR 


WANTED: Gold, Silver. Platinum 
(any form). Information Free. Wilmot' 8, 
1067 Bridge St., Grand Rapids, Michi- 
gan 49504, 


CASH Immediately For Old Gold, 
Jewelry. Gold Teeth. Watches, Dia- 
monds, Silverware, Platinum, Mercury, 
Spectacles, Free information, Rose In- 
gustcter, 290-Y East Madison. Chicago 


89 WATCHES, CLOCKS- _ 
SALES & SERVICE 


WATCH and clock repairing books. 
Free Catalog. North American, Box TT- 
BB. Fox River Grove, Illinois | 60021. — 


USED Wrist, Pocket  Watches—$3.00 
up. Free list. Southern Watches, 5-PS, 
South Wabash. Chicago 606 60603. 


COMPLETE  Watchmakers'-Jewelers' 
Catalog $1.00. Bengall's. 17942 Ventura. 
Encino, California 91316. 


90 GIFTS 


PSYCHEDELIC Catalog of Psychedel- 
ic Gifts, Over 60 Pages of Posters. Light- 
ing Effects. etc. Send 50c to: Hole In 
The Wall. 6055-5 Lankershim, No, Hol- 
lywood, Calif. 91606. 


FREE Bonus Gift Catalog. Zeromsky, 
Box 3705. Grand Central Station, New 
 Xork 10017 


NEW DISPENSER TOOTHBRUSH 

Bm AT LAST You ¢an brush after every 
meal. Put your favorite brand of tooth 
paste in handle, Turn knob at 


"redd of toothpaste, Use at home, ofer, 
schoo travelling, vacation anyplace. 
Carry it in por et or purse. The all 
in one toothbrush, intet clogs, '""Rastu'"' 
n hygienlc, easy to clean & conven- 
ient, ushes come in 5 colors for easy 
Identification, Brush heada are replace- 
able at low cost, Send £2.75 Saninle, 
425.50 for a carton of 2 dozen. $190.50 
for one gross (144 units.) 


T. MASON SALES CO. 


S57 M. Lewis Ave., Waukegan, IN. 60085 


91 FOR THE HOME 


ORIGINAL Paintings. Send £5.00 for 
5*X'" paintings and literature. Write: 
Otha Collins, 804 Stratford St. Ports- 
mouth. Virginia 23701. 


92 MODELS—SHIPS, 
PLANES, ROCKETS 


— MÀ M mÓÁ— —— — Ó 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints, Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 

SHIP models catalog 25c, Scientific 
Inc., 100 Monroe, Newark. N.J. 07105. 


SHIP Models. Kits. fittings. plans. 
books. tools, engines, motors. Big illus- 
trated catalog 50c. Mass, residents add 
3'- tax. James Bliss & Co. t. 


ep 
Route 128, Dedham, Massachusetts 02028, 


ROCEETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical information, Fast 
service. Estes Industries, Dept. 3B, 


« Penrose, Colorado 81240. 


600 WORLD'S finest scale flying mod- 
els! Catalog service subscription 6c. 
Cleveland Models, 10307PS Detroit, 
Cleveland, Ohio 44102. 


93 ELECTRIC TRAINS, 
RACEWAYS 


-LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Repaired, Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


PATENT SEARCH SERVICE For law- 
yers, Companies, Inventors. ''Confiden- 
tial report’ including copies of related 
United States patents rushed ''Certifled 
Airmail.’ Free! Information, Write: 
Congress Patent Search Company, 911-A 
RON. Building. Washington. D.C. 

004. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 77th, Oakland, Calif. 94605. 


e E 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with 
staff of onelnsering, specialists in all 
fields of inventions, Expert searches per- 
formed in the U.S. Patent Office. Your 
inventions and ideas engineered for 
maximum patent protection and greatest 
commernial value, Inventions developed 
by us negotiated for cash or royalties 
with our nationwide contacts. Send for 
free Protection ‘Invention Certificates'' 
and further interesting valuable Patent 
Information, George Spector, U.S. Pat- 
ent Office Former Examiner, Woolworth 
Building. New York. 


E 
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FREE PAMPHLET: ‘Tips On Safe- 
guarding Your Invention." Write: United 
States Inventors Service Company, 501- 
X Thirteenth Street N.W.. Washington, 
D. C. 20004. 


U.S. Patent Office Searches. 234 Broad 
way. Room 3615, New York. Free Inven- 
tion Certificates. 


————— 


PATENT Searches, including copies of 
related U.S, Patents. Inventors. attor- 
neys, manufacturers use our World- 
wide Airmail service! "Invention Ret- 
ord" form and ‘Information Every 
Inventor Needs." Sent free! Hayward 
Company, 898B National Press Building. 
Washington, D.C. 20004. 


PATENT Searches including Maximum 
speed, full airmail report and closest 
patent copies, $6.00. Quality searches 
expertly administered. Complete secrecy 
guaranteed. Free Invention Protection 
forms and ''Patent Information." Write 
Dept. 4, Washington Patent Office Search 
Seea 711-14th, N.W.. Washington 5. 


FREE: New information on how to sell 
your patent. idea or product for as little 
as $3.50. International Invention Regis- 
LC 5. Beverly Drive, Los Angeles 


IF Your Invention is adaptable to pro- 
moting., we will] contract for selling on 
cash or royalty, Free booklet outlines 
royalty rates. requirements. Kessler Cor- 
poration. C- 12- Fi. Fremont, Ohio 43420. 


Sims BENT ————üon A ee eer LLLA 


IMMEDIATE cash, for Patent Appli- 
tations, free Patent Searches. Write for 
details. Universal Patents. 184-B. Mar- 
jon. Ohio. 


95 INVENTIONS V WANTED 


INVENTIONS wanted. Patented; un- 
patented. Tremendous Manufacturers 
lists. Global Marketing Service, 2420F 
Tith. Oakland 5. California, 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventors. Dept. 30C, 635-F 
Street, N.W.. Washington, D.C. 20004. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure." Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia. 5. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts, George Spector, Licensed Inven- 
Hon SORIGEEE: oolworth Building, New 

or 


INVENTORS! Sell your invention tor 
tash or royalties! Our client manufac- 
turers eagerly seek new items, Patented. 
Unpatented. Financial assistance if 
needed. 25 Years proven performance, 
For free information, write Dept, 17. 
Gilbert Adams. Invention Broker, 81 
Wall St.. New York. 


INVENTORS! Don't sell your inven- 
tion, patented or unpatented, until you 
receive our offer, Eagle Development 
Company, Dept. 5S. 83 Wall Street, New 
York 5, New York, 


INVENTORS! We will develop. sell 
your idea or invention. patented or un- 
patented. Our national manufacturer- 
clients are urgently seeking new items 
for highest outright cash sale or royal- 
ties, inancial assistance available, 1ü 
years proven performance, For Free in- 
formation write Dept. 54. Wall Street 
Invention Brokerage. 79 Wall Street, 
New York. New York 10008. 


EE 
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INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented. 
Un-Patented. Free booklet outlines roy- 


alty rates. requirements, Write Kessler 
Corporation, C-72-IW. Fremont. Ohio 
434 
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WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions. 288-G. Marion. Ohio. 


INVENTORS 


Manufacturers Need New Products 

YOUR INVENTIONS & IDEAS 

DEVELOPED—INTRODUCED 
For Cash/Royalty Sales 


Desin »arkeling. Peterh | Research 


"Invention Record" Form & 
FREE “Product Marketing” 
Brochure ies 


INTERNATIONAL ''Link To [ndustry 
Second Decade of Reliable Service to 
inventors—Manutacturers—<Attorneys 


Member: United States Council 
international Chamber of Commerce 


THE RAYMOND LEE ORGANIZATION 
230-3 Park Avenue, N.Y.C. 10017 


Director: Former US Gov't Patent Adviser 


100 WANTED TO BUY 


QUICESILVER, platinum, silver, gold. 
Ores analvzed. Mercury Terminal, Nor- 
wood. Massachusetts 02062. 


WE Buy bottles, coins. sotun, fruit 
jars. magazines aa Send $1.00 
(refundable) for huge Buying lists. 
Schroeders. R-4. Paducah. Ey. 42001. 


102 TREASURE FINDERS 
& GEIGER COUNTERS _ 


GOLDAEK Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins. relics. gold. silver. Charge on 
Bankamericard. GOLDAK, Dept. PS. 
1101-A Air Way. Glendale. Ca. 91201. 


TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect buried gold. 
silver, coins, Minerals. historical relics. 
Transistorized, Weighs 3 pounds. $19.95 
up, Free catalog. Relco-A41. Box 10839. 
Houston. Texas 77018. Seer 


FREE TREASURE GUIDE: Fact-filled 
collectors edition: send 50c for postage. 
Also request free literature on ultrasensi- 
tive, professional Fisher Detectors. Fish- 
er Research, Dept. PSl4. Palo Alto. 
California. 94304. 


“TREASURES. VALUABLE COINS. 
GOLD, SILVER, jewelry. and relics eas- 
ily found with White's metal-mineral 
detectors. designed especially for the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors. also Geiger 
and Scintillator Counters, Ultra Violet 
Lights. Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc.. Room 361. Sweet Home, 
Ore. 97386." d 


“FIND Buried treasure ‘with pena 
tionary patented, analytical metal de- 
tector, Features push button and auto- 
matic tuning. negligible ground pickup. 
greatest range, Free catalogue. Gardiner 
Electronics. Dept. 1. 4729 N, th Avenue. 
Phoenix, Arizona 85013. » 


TREASURE Hunters!  Prospectors! 
Rockhounds! Hobbyists! Find gold, sil- 
ver, relics with world famous Detectron 
Metal Detectors, Free information. 
Terms. Deliver immediate, Detectron, 
Dept. PS-2, Box 243. San Gabriel. Cali- 
fornia 91778. e Ge 


POWERFUL Metroteċh Locators De- 
tect Gold. Silver. Coins. Relics. Money- 
back Guaranlee. Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D. Box 793. Menlo Park. Cal. 94025. 


DIG Pirate Treasure $6.00 book ) 
$1.95. Free newspaper. Ballinger. Oscoda, 
Michigan. 48750. MD pea ne 


BURIED Trescure TN  EVEEVWBEEE! 
New Map Book Shows Over 400 U.S. 
Locations, Details Free. Laukhuf Trea- 
sure House, 1810 Harrison. Wichita 
Falls. Texas 76309. T 


TREASURE. Gold, eter Dete: New 
1971 detectors now available, Free in- 
formation, Excelsior Electronics Com- 
pany, 7448 Deering Avenue, Canoga 
Park, California 81303. 


103 OF INTEREST TO 
WOMEN 


EEE 


HOW To Make Money wor king at home 
addressing envelopes. $50 - $100 weekly 
possible, Start immediately. Exciting de- 
tails free. Send stamped. self-addressed 
envelope. Enterprises, Box 16144-Ps. 
Phoenix. Arizona 85011 


$500-800 MONTHLY. Raise ani Jab- 
oratory-breeding stock for us. We supply 
equipment, breeders and instructions. 
Illinois Research Farms. Dept. SPC-2, 
Barrington, Illinois 60010. 


LEAEN Decorative Arts & Crafts — 
Excellent opportunities for starting part 
or full-time business, Great hobby, too! 
Free booklet, Lifetime Career Schools. 
Dept. E-542. 2251 Barry Avenue, Los 
Angeles, California. 90064. 

$100 WEEKLY possible— typing. ad- 
dressing. immediate income! Details. 
send self-addressed, stamped BE ED: 
EDWARD. Box 50160, PS2. Tulsa Okla- 
homa 74150. E 


$6.00 PROFIT pe per aa. Lacing fien 
tiful Baby Boots. Baby Moks! Cowboy. 
Warsaw 15. Indiana 46580. For 


HOW to to Make Money Writing. Short 
Paragraphs, Information Free. Barrett, 
Dept. C-885-03. 6216 N. Clark. Chicago 
60826. n MUN 

MAKE Extra Motiey: ‘Shaw friends, 
neighbors. others--Al] Occasion. Easter 
Card Assortments. Stationery, Wrap- 
pings, Gifts. Toys. Jewelry. Salable Sam- 
ples on Approval Free Color Catalog. 
Bonus Plan. Write Hedenkamp. 361 
Broadway, Dept. CD-13. New York 10013. 


$46.00 DAILY POSSIBLE addressing- 
stuffing envelopes (typewriter or long- 
hand) Information, Send stamped, ad- 
dressed envelope. American, Excelsior 
Springs, Missouri 64024. 


$500 MONTHLY POSSIBLE clipping 
news at home. No experience, Send 
stamped-addressed envelope. American, 
Excelsior Springs. Missouri 64024, 


WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Dis- 
tributors, 4120-SP Duke Drive, Ports- 
mouth. . Virginia 23103. 


YOUR CHILD can learn the SECRET 
of better reading. Learn phonics. EASY 
kit, $2.95 Guaranteed. Learning House. 
806 South Robertson. Room 201, Los An- 
geles. California 950035. 


HOME  Addressers wanted! $100.00 
Weekly! Details 20c. Wood. Box 226-F5, 
Irvington. New Jersey 07111. 


PART-Time Jobs. Addressing. typing. 
Rush $1.00 (guaranteed!}: New Hook. 
Box Q-15242. Atlanta 30333. 


DREAMS Unveil Secret Self. Hush 
$1.00. (guaranteed!) New Book, Box R- 
15242. Atlanta 30333. — 


HOMEWOREERS! $100.00 weekly ad- 
dressing for firms. Begin immediately. 
Details—send stamped. addressed en- 
nes | Hamilton. 272-TP2, Brooklyn 
1123 


$15. 00. to $75.00 THOUSAND. Home 
Addressing! Longhand. Typewriter, In- 
formation, send stamped. self-addressed 
envelope. Brewster, Box 1348YT. Clear- 
water. Fla. 33517. — 


£25.00 HUNDRED Addressing Possible! 
Year ‘round. Special information in- 
cluded. 25¢ and self-addressed stamped 
envelope. Cove 627-¥. Franklin, Clear- 
water, Fla. 33517. — io 


GUARANTEED, $20.00 vary 80 En- 
velopes you stuff. No postage. addressing. 
required. Information send 306 with 
stamped self-addressed envelope. Econ- 
omy “DE, 629 Franklin St.. Clearwater. 
Flu 38557 O OOOO 


FREE Sorghum recipe book. Write E. 
Sheetz, 205 South Main Street. West 
Liberty. Kentucky 41472. 


105 MISCELLANEOUS 
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WINEMAKING ... Grape, Elderberry. 
Dandelion, Frozen Juices. etc. Brew- 
masters’ Secrets Revealed! Powerful 
Methods! Instructions, Recipes, and 
Supplies Catalog $1.00. Continental. 
Box 1107-N. Indianapolis. Indiana 48201. 


“FREE! Exciting new illustrated cata- 
log of unusual gifts & novelties. Free! 
Coffco, Dept. P-102, Box 522, Lake Zur- 
ich. Illinois 60047. 


DRIVER’ 5 License. Birth ‘Certificate. 
H.S. & College Diplomas. Marriage & 
Divorce Certificates—Blank Forms, Fill 
them in yourself. Highest Quality you 
can buy! Confidential 3 day service! 
$2.00 each; any four—$5.00, postpaid. 
Formco. Box B834-FF. Warren. Michigan 
48080. 


WINEMAKERS: fine illustrated. putas 
log of veasts, equipment. Semplex, Box 
12276. Minneapo is. Minnesota 55412. 

SHARK Teeth! Mail 30c. Image Ha- 
wail. 801 Kaheka. Honolulu. Ha. 96814. 

BEERMAKER'S Deluxe Hydrometer'' 
Plus: Homebrewing. Distilling. Wine- 
making Manual! Hops— Yeasts, Samples! 
Catalog, All—$3.00. (Applies toward sup- 
plies purchase!) Satisfaction Guar- 
anteed!! Brewerskit. B5, 2121 Conger, 
Olvmpia, Washington 98501. 
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MAGNETS. All Types. Specials- -20 disc 
magnets. or 2 stick magnets. or 10 small 
bar magnets, or 8 assorted magnets. 
$1.00. Maryland Magnet Company. Box 
132-B. Randallstown. Maryland 21133. 

FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
58. 481 Thurston Road. Rochester. N.Y. 
14619. 


Ee 


WINEMAKERS Yeast. poene & Cat- 
alog 25c. Kraus. Box 451-N, Nevada. 
Missouri 647 72. 


—————— 


LAPEL BUTTON from your photo- 
graph $1.00. BUTTON HOUSE, Box 449- 
Sa, Milwaukee. Wisconsin 53201. 


WINEMAKERS: free recipes, catalog. 
Arbolyn, 1108 Gunter Circle, W. Colum- 
Ha. SULEE Carolina 291860, 

BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Uniontown, 
Pennsylvania 15401. 

HEARING Aids. Huge Savings on tiny, 
all-in-the-ear, behind the ear, eveglass 
and body models, No down payment. 
Easy terms, Write for free catalog Pres- 


tige-C49. Box 10047, Houston. Texas 
T7018. 

IDENTIFICATION CARDS, Send 
stamped SERERE envelope for 
samples  ECSP. P.O. Box 12117. Las 


Vegas. a sb 89112. 


WINEMAKING 


the fun hobby you can drink 
Kit $4.98 
a y Free Catalog & 
Recipes 


JIM DANDY WINE SUPPLIES 
Box 302305 Cincinnati, Ohio 


HOME Winemaking Supply Catalog— 
Free. Bacchanalia, 321-C5, Saugatuck 
Station, Westport, Conn. 06880. 


HIDDEN TIE TAC. Original! Enhance 
your appearance. Eliminate unsightly 
holes. Satisfaction guaranteed; $1.50 
(Three for $4.00). Postpaid. Tac-Les Tie 


Tac. Box 67332. Los Angeles. Ca. 90067. 


GLITTSHY fingers—ugh. Simple in- 
vention removes dog-mess. $1.00. Lyn- 
keus. Box 11087, Station H. Ottawa. 


What Everv Married Woman Should 
Know. New Book. Rush $1.00 (Guaran- 
teed!). Box 8-15242. Atlanta 30333 _ 


BE ORGANIZED 

IF You save your copies of Popular 
Science, here's a great wax to keep 
them from getting torn. dirty, etc. 
Heavy. quality-constructed file boxes 
hold a year's issues (new, large size 
format). Gold embossed. Only $3.50 each. 
postpaid. Order today from Jesse Jones 
Box Corp.. P. O. Box 5120. Philadelphia, 


Pa. 18141. 
106 — PERSO NAL 
/ OVERSEAS Jobs -— "Europe, South 


America. Australia. Far East. etc. 2000 
openings all trades. Construction. Office. 
Engineering, Sales, etc. $700 to $3.000 
month, Expenses paid, Free Information. 
Write: Overseas, Jobs. International Air- 
port. Box 536-P. Miami, Florida 33148. 


TOO many Debts? Want to lower your 
payment and pay off the bills? Write: 
Continental, Dept. PS. Box 2116. East 
Chicago. Indiana 45312, 


LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shifter 
Laboratories, Dept. 533, Box 388, Punta 
Gorda. Florida. 33950. 

INVESTIGATORS. Latest Electronic 
Aids, Free Literature, Clifton, 11500-F 
NW Tth Ave., Miami. Florida 33168. 


FOLLOW That Car. Electronic Trail- 
ing Equipment. Free Literature. Box 220, 
Miami. Florida 33168, 

SERVE Christ. Become. pan | ordained 
minister, Write Holy Ligh Dept. A. 
Box 4478. Pittsbur urgh. Pennsylvania 1 15205. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS. Jefferson City, Missouri 65101. 


SECRET LOANS BY MAIL. Borrow 
$100 to $1500 for any good reason in ab- 
solute privacy. No interviews. no endors- 
ers, no co-signers, Fast service. Write 
Dial Finance Co.. Dept B-215. 410 Kil- 
patrick Bldg.. Omaha. Nebraska 68102. 

RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write 
Hand Lock Products. Preston 2, Ontario, 
Canada. 
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WIPE out all debts. hase loan sources. 
Free details . . $600 to $25,000. Coun- 
selor-16. Kerrville. Texas 78028. 
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SLEEP Without Pills! Simple Exer- 
cises. 64-Page Book. $1.00 27120. Ivory 
Hall. 22805 S.W. 108 Ave.. Sherwood, 
Oregon 97140, 


NEW False Dental Plate. low as $29.95. 
24 Hour Service. No impression. Light- 
weight DuPont Beauty Pink Plastic. Sat- 
isfaction or money back. Our 20th year. 
Free details. shipping box. West. Dept. 
C-206. 3816 W. Lawrence. Chicago. Illi- 
nois 60825. 
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ASTOUNDING how simple to decipher 
any Biblical Fable, only two dollars. 
Daniel Rae, 4225 Burns Ave. Los An- 
geles, California 90029. 

WIGS for Men! Details Tee F & N 
Fashions. Box 34B, Glencoe, Minnesota 
55336. 


STOP Burglars With Lokalarm. Write: 
PREA Sales. 35178-B Lockbox. Chicago 


COMPATIBLE dates by computer. Free 
Details. House of Hoke. Dept. PS. Se- 
br ing, Florida 33870. — 
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BLACKHEADS LIFTED QUICELY. 
New device attaches to vacuum cleaner 
hose. $1.00. All Seasons Enterprises. 210 
Arthur  Musarra, Cheektowaga. New 
York 14225. 


GENERATE own pee rdc icone! 
Write: Intraex. Box 75. New York 10452. 


SAVE money buying car. Information 
Kar Knowledge. Box 101. Paramus, New 
Jersey 01652. 


VACATION REVOLUTION- —Exchange 
Vacation sites. Your listing and directory 
only $5.00. Act today. Vacation Home 
Exchange. Room 201-A1. Oak Park, Illi- 
nois 60302. 
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SINCERELY interested in marriage? 
P.O. Box 1547, Eugene. Oregon | 97401. 


KISSING Tester! Tests, teaches! 
Warm. pleasant. thorough! Reusable! 
$2.98 (Satisfaction Guaranteed)! Oral- 
dyne. Box 260PS2, Brigham City. Utah 
84302. 


107 HEARING AIDS. 


SAVE Up To $500.00 on Hearing Aids. 
Free Price Lists. Write: Rhodes. 333 
North 9th. Paducah, Kentucky 42001. 
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It tells you more than how much you make, It tells 
you how far you've come. And if your paycheck 
looks very much the same as it did last year, or the 
year before, it simply means that you look very much 
the same as you did last year and the year before. 


But times change, and you should be changing with 
them. Old dull jobs are disappearing. New exciting 
ones are being created. There are challenging new 
fields that need electronics technicians...new ca- 
reers such as computers, automation, television, 
space electronics where the work is interesting and 
the earnings are greater. 


RCA Institutes has one of the nation's largest and 
most respected home study schools devoted to 
electronics. They can get you started even if you've 
had no previous training or experience. RCA Insti- 
tutes has developed a faster, easier way for you to 
gain the skills and the knowledge you need for a 
fascinating, rewarding electronics career. And you 
don't have to quit work and go back to school. With 
RCA Institutes Home Study Plan you can do both. 
You set your own pace depending on your schedule. 


Check over these RCA benefits: 
e You get Hands-On Training—over 300 experi- 
ments and as many as 25 kits with some pro- 
grams. 


e You get RCA's unique "Autotext" method of 
learning—individual programmed instruction, the 
easy, faster, simplified way to learn! 


e You get the widest choice of electronics courses 
and programs—everything from Electronics Fun- 
damentals right up to Solid State Technology 
and Communications Electronics. 


/ j e You get a selection of low-cost tuition plans! 
| Sounds great, and it is! For complete informa- 
tion, without obligation, send in the attached 


postage card...or return the coupon below. 
That will say a lot about you. 


Veterans: Train under new GI Bill. Accredited Mem- 
ber National Home Study Council. Licensed by N. Y. 
State—courses of study and instructional facilities 
approved by the State Education Department. 


is detached— me AR Institutes | 


send this 
coupon today | 
Home Study Dept. 700-002-1 | 
320 West 31st Street, New York, N. Y. 10001 


Please rush me FREE illustrated catalog. 
| | understand that | am under no obligation. 


Name 
(please print) 
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Veterans: Check here d 
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Mail this Postage-Paid 
Card now for FREE | 
Illustrated Catalog, ! 


“YOUR CAREER 
; — — IN A WORLD OF 

SSE zi ELECTRONICS" 
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- RCA Institutes Inc, 
Home Study Division 
SoU NESTS TOME Ee 


We'll give you the jacket..FREE! (â 


If you've been itching to buy your 


own Homelite chain saw, heresa 


warm invitation from Homelite to 
help you make up your mind 

Buy a Homelite E-Z chain saw — 
lightest Homelite ever built — or 
any other new Homelite chain 
saw at regular price from a 
participating dealer, and you 
take home a handsome, blue, 


Monsanto Wear-Dated™ action 
jacket, free. 100% nylon, quilted 
and with knit cuffs, these Jackets 
have a Talon zipper, drawstring 
waist and Monsanto sone-year 
unconditional guarantee. Sizes 
for men, women and children. 
Offer good from January 1 to 
March 31, 1971." 


If you have firewood to cut, trees 
to prune or land to clear, visit 


hom 


your participating Homelite 
dealer, he'll show you the 
Homelite chain saw 

that's just right for you. 


| HOMELITE, 10502RIVERDALE AV 
i cl ke PORT CHESTER, N.Y 
| afextron| 


DIVISION 
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No. 1 in chain Saw sales 
worldwide 


“Homelite dealers are listed in the Yellow Pages. Call the one nearest you to confirm that 
he is participating in Homelite's special jacket offer. Offer good only at time of purchase, 


